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SURFACE WATER SUPPLY OF MISSOURI RIVER BASIN, 1947

SCOPE OF WORK

This volume is one of a serles of 14 reports presenting results of measurements of
stage and flow made on streams, lakes, and reservoirs in the United States during the
water year ending September 30, 1947. The work was begun in 1888 in connection with
special studies relating to irrigation. Measurements of the flow of streams and of the
stage and contents of lakes and reservoirs have been made at about 11,100 gaging stations
in the 48 States and also at many in the Territories of Alaska and Hawaii. 1In July 1947,
5,810 gaging stations, cluding those in Hawail, were being maintained by the Geological
Survey and cooperating organizations. Miscellaneous discharge measurements were made
during the water year at many other points.

‘In the execution of the work many State and private organizations have cooperated,
elther by furnishing data or by assisting in collecting data. Cooperation of the first
kind is acknowledged in connection with the description of each station affected; cooper-
ation of the second kind is acknowledged, under the heading "Cooperation,” in the intro-
ductory matter that precedes the gaging-station records in each volume. In the present

volume, the section on cooperation of the second kind appears on pagé 11.
DEFINITION OF TERMS

The units in which stream-flow data are presented in this report and other terms used
herein are defined as follows:

"Second-feet" is an abbreviation for "cubic feet per second." A second-foot is the
rate of discharge of a stream whose channel is 1 square foot in cross-sectional area and
whose average velocity is 1 foot per second.

"Second-feet per square mile" is the average number of cubic feet of water flowing per
second from each square mile of area drained, on the assumption that the runoff is dis-
tributed uniformly both as regards time and area.

"Runoff in inches" is the depth to which an area would be covered if all the water
draining from it in a given period were uniformly distributed on its surface. It is used
for comparing runoff with rainfall, which is usually expressed in inghes.

An "acre-foot" is the quantity of water required to cover an acre to the depth of
1 foot and is equivalent to 43,560 cubic feet. The term is commonly used in connection
with storage for irrigation.

"Second-foot-day" is the volume of water represented by a flow of 1 second-foot for 24
hours. It is equivalent to 86,400 cubic feet, 1.983471 acre-feet, or 646,317 gallons and
represents a runoff of 0.0372 inch from 1 squarg mile.

"Stage-discharge relation" is an abbreviation for the term "relation between gage height
and discharge."

"Control™ is a term used to designate a feature downstream from the gage that deter-
mines the stage-discharge relation at the gage. This feature may be a natural section,

a reach of the channel, or an artificial structurs.
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"Contents" is a term applied to the volume of water in a reservoir. It is computed on

the basis of a level pool and does not include bank storage unless otherwise indicated.
EXPLANATION OF DATA

The base data collected at gaging stations consist of records of stage, measurements
of discharge, and general information used to Supplement the records of stage and discharge
measurements in determining the daily flow. The records of stage are obtained either from
direct readings on a nonrecording gage or from a water-stage recorder that gives a con-
tinuous record of the fluctuations. Measuremenss of discharge are made with a current
meter by the general methods outlined in standard textbooks on the measurement of river
discharge. Typical structures in use at gaging stations are shown in figure 1.

Rating tables giving the discharge for any stage are prepared from the discharge meas-
urements. The application of the daily mean gage height to those rating tables gives the
daily mean discharge, from which the monthly and the yearly mean discharge are computed.
If the stage-discharge relation:is subject to change because of frequent or continual
change in the physical features that form the control, the daily mean discharge is de-
termined by the "shifting-control method," in which correction factors based on individ-
ual discharge measurements and notes by engineers and observers are used in applying the
gage heights to the rating tables. At times the stage-discharge relation for a station
may be temporarily changed by the presence of aquatic growth or debris on the control.
For such times the daily mean discharge 1s computed by what is essentially the "shifting-
control" method, described above.

At some gaging stations the stage-discharge relation is affected by backwater from
reservoirs, tributary streams, or other sources, which necessitates the use of the "slope
method," in which the slope or fall in a reach of the stream 1s a factor in the determi-
nation of discharge. Information requisite for determining the slope or fall is obtained
by means of an auxiliary gage set at some distance from the base gage. At some stations
the stage-discharge relation 1is affected by changing stage, and for them the rate of
change of stage 1s used as a factor in the determination of discharge.

At most gaging statlions in the northern part of the United States ana at some In the
mountainous regilons of other parts the stage-discharge relation is affected by ice during
the winter, which makes it impossible to compute the discharge in the usual manner. Dis-
charge for periods of ice effect is computed on the basis of the gage-helght record and
occasional winter discharge measurements, consideration being given to the available in-
formation on temperature and precipitation, notes by gage observers and engineers, and
comparable records of discharge for stations in the same or nearby basins. For those
stations at which the stage-discharge relation is affected by ice, the days included in
the periods of ice effect either are indicated in the table by symbols referring to a
footnote that states this fact or are given in a general note following the table. The
days on which discharge measurements were made during or between perlods of ice effect,
shortly before the first perlod, or shortly after the last period are similarly indicated
by a footnote.

For most of the gaging stations on streams in the area covered by this report the data
presented comprise a description of the station, a table showing the daily discharge of
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ACCURACY OF FIELD DATA AND COMPUTED RESULTS

The accuracy of stream-flow data depends primarily on (1) the permanency of the stage-
discharge relation or, 1f the control is unstable, the frequency of discharge measurements
and {2) the accuracy of observations of stage, measurements of flow, and interpretation of
records.

The station description gives a statement in regard to the general accuracy of the
records. "Excellent" indicates that, in general, the error in the daily records is
believed to be less than 5 percent; "good," less than 10 percent; "fair," less than 15 per-
cent; and "poor," probably more than 15 percent. The records of monthly and yearly mean
discharge and runoff are, in general, more accurate than the daily records.

Yield at some stations as indicated by monthly means may vary widely from natural yield,
owing to diversion, consumption, regulation by storage, increase or decrease in evaporation
due to artificial causes, or other factors. For such stations figures of "second-feet per
square mile" and "runoff in inches" are not published unless storage or diversion records
are included indicating the extent of the regulation or diversion or unless satisfactory
adjustments can be made for changes in contents or reservoirs or for other changes incident
to use and control. Evaporation from a reservoir is not included in the adjustments for
changes in reservoir contents, unless its inclusion is indicated. Even at those dtations
where adjustments are made, in some instances large errors in computed ylelds may occur
vhen relatively large negative adjustments are applied or when evaporation is large in
comparison with the observed discharge. Figures of second-feet _per square mile and
runoff in inches are also omitted if the drainage area includes large noncontributing
areas or if the average annuzl rainfall over the drainage arez 1s less than 20 inches.

Many gaging stations on streams in the irrigated areas of the United States are situ-
ated above most of the diversions from those streams, and therefore the discharge recorded
does not show the water supply available for further development, as prior avpropriations
below the station must first be satisfied.

The table of monthly discharge presents in summary the distribution of the flow past the
station. The table of daily discharge affords opportunity for more detailed studies of the
varigtion in flow, As further observations in each succeeding year may be expected to
throw new light on data previously published, it should be borne in mind that such data are
subjJect to revision in succeeding water-supply papers.

PUBLICATIONS

The results of stream-flow measurements are now published annually in 14 parts, each
part covering an area whose boundaries coincide with natural drainage features as indicated
below:

Part 1. North Atlantic slope basins (St. John River to York River).
South Atlantic slope and eastern Gulf of Mexico basins (James River to

Mississippl River).
g?f"xgmﬁee lg}gér Basin.
ggg:ggr ?ﬂgigrelg ggg'm.ssissippi River Basins.
fom gt v Burl.

Selgaie Rz e
g:giﬁg :%gg gggiigg ig 33%%’;3&%?1@4 upper Columbia River Basin.

Snake River Basin.
Pacific slope basins in Oregon and lower Columbia River Basin.
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Water-supply papers and other publications of the Geological Survey containing data on
the water resources of the United States may be obtained or consulted as explained below.

1. Copies may be purchased at nominal cost from the Superintendent of Documents,
Government Printing Office, Washington, D. C., who will, on application, furnish lists
giving prices.

2. Sets of the reports may be consulted in the libraries of the principal cities in
the United States.

3. Sets are avallable for consultation in the offices of the water resources divisionof
the Geological Survey as follows: ’

East of the Mississippi River:
Albany, N. Y., 526 Federal Building.
Ashevllle, N. C., 220 Post Office Bullding
Atlanta, Ga., 411 Grand Theater Bullding.
Augusta, Maine, 420 Statehouse.
Baton Rouge, La., 538 Florlda Street.
Boston, Mass., 939 Post Office Building.
Champaign, I1l., 605 South Neil Street.
Charleston, W. Va., 408 Union Building.
Charlottesville, Va., Cabell Hall, University of Virginia.
Chattanooga, Tenn., 442 Post 0ffice Building.
College Park, Md., 105 Engineering Bullding, University of Maryland.
Columbia, 8. C., 207 Creason Building.
Columbus, Ohio, 404 Engineering Experiment Station, Ohio State University.
Harrisburg, Pa., 490 Education Building.
Hartford, Conn., 203 Federal Building.
Indianapolis, Ind., 205 Underwriters Bullding.
Jackson, Miss., 208 Millsaps Bullding.
Knoxville, Tenn., 337 Post Office Bullding,
Louisville, Ky., 531 Federal Building.
Madison, Wis., 666 State Office Building.
Montgomery, Ala., 507 Post Office Building.
Morgantown, W, Va., 407 Mineral Industries Building.
New Philadelphia, Ohio, Muskingum Watershed Conservancy District Bullding.
Ocala, Fla., 302 Post Office Bullding.
Pittsburgh, Pa., 515 Plaza Building.
Raleigh, N. C., 244 Educational Building.
St. Paul, Minn., 1427 New Post Office Building.
Trenton, N. J., 228 Federal Building.
Washington, D. C., General Services Building.
Williamsburg, Ky., State Highway Bullding.

West of the Mississippi River:
Albuquerque, N, Mex., 723 North Second Street.
Austin, Tex., 302 West Fifteenth Street.
Bismarck, N. Dak., 7 Eltinge Building.
Boise, Idaho, 429 Federal Bullding.
Denver, Colo., 126 New Customhouse.
Fort Smith, Ark., 6 Post Office Building.
Helena, Mont., 408 Federal Building.
Honolulu, Hawaii, 225 Federal Building.
Idaho Falls, Idaho, 204 Federal Building.
Iowa City, Iowa, 508 Hydraulic Laboratory, University of Iowa.
Lincoln, Nebr., 510 Rudge-Guenzel Building.
Los Angeles, Calif., 429-F United States Post Office and Courthouse.
Oklahoma City, Okla., 203 Council Building.
Pierre, S. Dak., 301 Federal Bullding.
Portland, Oreg., 606 Post Office Building.
Rolla, Mo., 211 Ramsey Building.
St. Louis, Mo., 1004 New PFederal Building.
Salt Lake City, Utah, 303 Federal Building.
San Francisco, Calif., 702 Appraisers Bullding.
Santa Fe, N. Mex., 204 United States Courthouse.
Tacoma, Wash., 207 Federal Building.
Topeka, Kans., 305 Federal Building,
Tucson, Ariz., 210 Post Office Building.

A list of Geological Survey publications may be obtalned by applying to the Director,
Geological Survey, Washington, D. C.

Prior to publication, records of discharge in provisional form for individual stations
may usually be obtained from the district offices listed above.
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Early records of the flow of streams in the United States are publishesd in the reports
listed below. In many of these reports records for years eariler than those indicated

have been included for some streams.

Stream-flow data for the years 1884-1901, in reports of the Geological Survey
{A « Annual Report; B = Bulletin; W = Water-Supply Paper)

Report Character of data Year

10th A, pt. 2 |Descriptive information only.

1lth A, pt. 2 |Monthly discharge and descriptive information.......c.seeces
126h Ay Pte 2 [ 4eee@0ueausencsarostacecsasaserasasnasansonsonas
13th A, pt. 3

. | 1884 to September 189C.
eesssesess | 1884 to June 30, 1891,
-. | 1884-92.

14th A, pt. 2 Honthly discharse............ PR 1888-93.

B 13l........ Descriptions, measurements, gase heighta, "and ratings tesvsees | 1893-94,

16th A, pt. 2 | Descriptive information only.

B 140........ | Descriptions, measurements, gage heights, ratings, and 1895.
monthly discharge.

Wlli.eea.... GAEE MELENTS .. eneeineenenrosaseneosarsesosassseasnsrnssnnnns 1896.

18th A, pt. 4 |Descriptions, measurements, ratings, and monthly disch&rge... 1895-96.
W 1S......... | Descriptions, measurements, and gage heights of streams east 1897.
of the Mississippi River, and Missourl River and tribu-
taries above Kansas River.

Wl6..ieo.n .. | Descriptions, measuremente, and gage heights of stream west 1897.
of the Mississippl River, except Missourl River and tribu-
taries above Kansas River.

19th A, pt. 4 | Descriptions, measurements, ratings, and monthly discharge. 1897.

W 27......... | Measurements, ratings, and gage heights of streamseast of 1898.
the Mississippl River, and Missourl River and tributaries.

W 28......... | MeaBurements, ratings, and gage heights of streams west of 1898.
zheim.ssissippi River, except Missouri River and tribu-
aries.

20th A, pt. 4 {Monthly diScharge.....cceevevecceases ceseeresascarasenness | 1898,

W 35 to 39... | Descriptions, measurements, gage heights, a.nd ratings.... .| 1899.
21st A, pt. 4 |Monthly di8ChArEe. .. .vieirececocrevosonncsncacnssvananonsans 1899.
W 47 to S2... | Descriptions, measurements, gase hei.shts, and ratingB........ | 1900.
22d A, pt. 4. |Monthly dilscharge.....cceeeneeteanacecscentascocssanans sesans 111900,

W 65, 66..... | Descriptions, measurements, gage heights, and ratingB.......
W 75.c0000vee | MONthly QiBChAIEE.ccvteesctseoosassscsocssossassssnesaanssssss | 1901,

Papers on surface water supply containing records from 1899 to date, grouped by years
and drainage basins, are 1isted by number on page 8. The data for any particular gaging
station will, in general, be found in the reports covering the years during which the
station was maintained. For example, the data for 1910 to 1920 for any station in the
area covered by part 3 are published in Water-Supply Papers 283, 303, 323, 353, 403, 433,
453, 473, and 503, which contain records for the Ohio River Basin for those years.

The records at most of the stations discussed in these reports extend over a series of
years. Miscellaneous measurements at many points other than regular gaging stations have
been made each year and are published under "Miscellaneous discharge measurements" at the
end *of each report, the streams and points of measurement listed appearing in the same
relative order as the streams and gaging stations in ths body of the report. An index of
the records obtalned prior to 1904 has been published in Water-Supply Paper 119.

Each of the reports on surface water supply for the year 1939, 1ssued as Water-Supply
Papers 871 to 884 (see table on p. 8), contains, for the area covered by that report, a
sumnary of yearly discharge at gaging stations at which 10 or more complete years of record

have been collected. These summaries are avalilable also as separate reprints.
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PUBLICATIONS

Reports have been published that are compilations of records for various areas, usually

a single State or drainage basin. These reports contain records previously published

(some of which have been revised), as well as some records not contained in the annual

series of water-supply papers. The following table gives the numbers and titles of these

reports, arranged alphabetically, some by States and some by drainage basins.

Reporte containing compilatione of records of discharge by States and drainage basins

Report Period Water-Supply
Paper
STATE
Alabama, Water powere of, with an dix on str te in 1895-1903 107
Missiseippl.
California, Water resources of, part 1, Stream measuremente in Sacra- 1887-1912 298
mento River Basin.
California, Water resourcee of, part 2, Stream measurements in San 1878-1912 299
Joaquin River Baein.
California, Water resources of, part 3, Stream measurements in the Great | 1891-1912 300
Basin and Pacific Coast river basins.
California, southern, Surface water supply of Pacific slope Of........... | 1890-1918 447
California, surface water supply of Sacramento River Basin... eess | 1895-1927 597-E
California, Surface water supply of San Joaquin River BaeiN......sseeseo. | 1895-1927 636-D
California, southern, Surface water supply of Pacific slope baeins in,... | 1894-1927 636-E
California, Surface water supply of minor San Francieco Bay, northern 1895-1927 637-A
Pacific, and Great basins in.
Colorado, Water reBoUrceB Of....cccesessessorasscsscsscasesessascascanvess | 18841900 74
Georgla, Water resources O0f.....ccue. 1895-1905 197
Mapeachusetts, Surface waters of....... 1845-1915 415
Nebraska, Surface water supply of. 1894-1906 230
Oregon, Surface water BUPPLY Of..c.eseevueccsss 1878-1910 370
Texas, Summary of records of surface watere of.. 1898-1937 850
Vermont, Surface watere of....occcecaees 1875-1916 424
Washington, Summary of hydrometric data 1878-1919 492
Washington, Summary of records of surface 1919-35 870
Wisconein, northern, Water power of.. 1895-1905 156
Wyoming, Surface waters of, and their 1894-1921 469
DRAINAGE BASIN
Colorado River (Ariz., Colo., N. Mex., Utah, Wyo.) and its utilization... | 1888-1914 395
Colorado River, upper (Colo., Utah), and 1te utilization....veeesveecesss | 18971927 617
Colorado River Basin (Ariz., Calif., Colo., Utah, Wyo.), Surface waters 1891-1938 918
. at base gtations in,
Colorado River Basin (Ariz., Calif., Nev., N. Mex., Utah), Surface waters | 1888-1938 1049
at stations on tributaries in lower.
Columbia River Basin, upper (Mont., Idaho), Surface waters Of............ | 1898-1938 916
Great Salt Lake Basin, Water POWErB Of....cevevocvressvssnsccsocs . | 1889-1920 517
Green River (Colo., Utah, 0.) and ite utilization...esceees . | 1894-1926 618
Kennebeo River Basin (Malne), Water resources Of.....ceoeeeess . | 1890-1906 198
Milk River. See St. Mary and Milk RIVEIrB....eevvsessecsccces .
Miesouri and 3T, Mary River Basine (Mont.), Surface watere Of............ | 18811938 917
New-Kanawha River Bagin (N. C., Va., W. Va,), Surface water supply of.... | 1895-1920 536
Penobscot River Basin (Maine), Water resources of.. . | 1904-9 279
Potomac River Bagin (D. C., Md., W. Va.)eececcenss . | 1895-1906 192
Rio Grande Basin (Colo., N. Mex., Tex.), Water reso . | 188e-1913 358
St. Mary and Milk Rivere (Mont., Canadas, Water supply of.. eees | 1898-1917 491
St. Mary River. See St. Mary and Milk Rivers; Missouri and
River Basin.
Sevier Lake Basin (Utah), Utilization of surface water resources 0f...... | 1889-1937 920
Susquehanna River Basin tPa., Md,) Hydrography Of...sseeeccescscoscccsesss | 1890-1904 109

Records of discharge have been published also in State reports.

Some of these are

not contained in the publications of the Geological Survey or are revisions of records

previously published in its water-suppiy papers. The following table contains a list of

these reports.

State reporte containing compilations of recorde of discharge

State Perilod Report

Issued by

Alabami....... | 1895-1915 [Bull. 17, Water powere Of Alabam8.......... | Geological Survey of Alabama.
Arkangas...... | 1857-1928 | Stream-gaging Rept. l...cessesseesseeassass | Arkansas Geological Survey.
Colorado...... | 18€1-1935 |Water resources of Colorado, Appendix 2, State Planning Commission,

Data on stream-gaging stations of
Colorado.

DOvsvessess | 1881-1938 | Water resources of Colorado, Appendix 3,
vole. 1 and 2, Stream-flow data of
Colorado.

Do.

Water Conservation Board,
State engineer.

Connecticut... | 1900-1927 (Bull. 44, Water resources of Connecticut... | State Geological and Natural

History

survey.

DOueevsesos | 1912-33 Sth biennial report.ciscsssecssssssccssceses | State Water Commiselon.

Florida....... | 1898-1946 |Bull, 31, Springe of Florida....
Georgia....... | 1895-1906 |Bull, 16, Water powers of Georgia.
1907-19 Bull. 38, Water powers of Georgla.
1908-11 Water resources of I11inois.......

sesses

1923-27 Pub. 72, Surface water supply of Indlana...
1927-30 Pub. 112, Surface water supply of Indiana..

and flood flow relating to Iowa streams..
DOssesanses | 194142 Water~Supply Bull. 2, Surface water
resourcee of Iowa.

1 Contatne records of yearly discherge only.

1900~1934 | Stream-flow data of I111n02B.....sssseesess | Divistor
Departme:

Do.

Plorida Geological Survey.
Geologlcal Survey of Georgla.
Do

River; and Lakee Commiesion.
n of Waterways.
nt of Conservation.

1873~1932 | Stream-flow records of IOWA......svec.uss.. | State Planning Board.
1873-1940 |Water-Supply Bull, 1, Summaries of yearly Iowa Geological Survey.
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10
State reports containing compilations of records of discharge--Continued
State Period Report Issued by
Kansas........ | 1895-1919 | Surface waters of Kansas.... Kansas Water Commission.
ceveeaess | 1919-24 veeelOiuvcaecnessosnorarsone cenen Do.
1924-28 Report of Division of Water Resources . | State Board of Agriculture.
1928-35 Stream-flow data of Kansas.......... . Do.
1935-39 eree@0icrecnsvoascnocsonnen . Do.
Kentucky...... | 1910-20 Surface waters Of KentucCKy.......ssseess.0. | Kentucky Geological Survey.
Louisiana..... | 1903-38 Geol., Bull. 16, Surface water supply of Department of Conservation.
Louisiana.
Maine.......es | 1887-1920 | 18t annual report...c.civeccssssssssscesss. | Maine Water Power Commission.
Maryland...... | 1929-37 Flow data and draft storage curves for State Planning Commission and
major streams in Maryland. Water Resources Commission.
DOvevnesess | 1892-1943 | Bull, 1, Summary of records of surface Department of Geology, Mines,
waters of Maryland and the Potomac and Water Resources.
River Basin.
Minnesota..... | 1909-12 Hate:-resaurces investigation of Minne- State Drailnage Commlssion.
sota.
Missouri...... | 1857-1926 | Vol, 20, 24 series, Water resources of Missouri Bureau of Geology
Missouri. and Mines.
Doeecesness | 1927-39 Vol. 26, 24 serles, Surface waters of Missouri Geological Survey
Missouri. and Water Resources.
Montana eeee | 1889-1911 | Sth blennilal report..... csesecssassasss | Office of the State Engineer.
DOseveenses | 1881-1938 | Special Rept. 10, vols. » Water re- Montana Agricultural Experi-
sources of Montana. ment Station.
Nebraska...... | 1894-1914 | 1st hydrographic report.....sscsesssenss.0 | Bureau of Water Power, Irri-
gation, and Drainage.
teesssess | 1914-28 2d hydrographic report...ceecessscorscscsen .
New Hampshire. | 1889-1922 | Annual and statistical report, vol. 12..... | Public Service Commisslon.
New Jersey.... | 1892-1928 | Bull. 33, Surface water supply of New Department of Conservation
Jersey.. and Development.
DOvevesoess | 1928-34 Special Rept. S, Surface water supply of State Water Policy Commission.
New Jersey.
DOvsevsnses | 1934-40 Special Rept., 9, Surface water supply of Do.
New Jersey.
New Mexico.... | 1888-1925 | Surface water supply of New Mexico......... | Office of the State Engineer.
North Carolina | 1889-1923 | Bull. 34, Discharge records of North Department of Conservation
Carolina streams. and Development.
DOvevsescsss | 18891936 | Bull, 39, Discharge_records of North
Carolina streams. Do.
1866-1945 | Hydrologlc Data on the Neuse River Basin. Do.
1820-1945 Hydroi:gic Data on the Cape Fear River Do.
Basin.
DOseveeesss | 1866-1945 | Hydrologic Data on the Yadkin-Pee Dee River Do.
Basin.
North Dakota.. { 1919-21 Report to Governor of North Dakota on State chief engineer.
flood control.
DOievesessrs | 1882-1938 | Surface water in North Dakot@8.............. | State Planning Board.
DOsesesens. | 1882-1944 | Supplement B, 4th biennial report.......... | State Water Conservation
Commission.
Ohl0.esseesson | 1898-1921 | Bull., 73, Ohio stream flow, Part l......... | Engineering Experiment Station,
Ohio State Univeraity.
1898~1944 | Bull. 127, Ohio stream flow, Part 2........ Do.
DOvecoavess | 1902-39 Bull. 200, Compilation of stream-flow Department of Agriculture,
records of Ohio. Division of Conservation
and Natural Resources.
DOcvevarees | 2898-1939 | Bull. 111, Ohio stream-drainage areas and Engineering Experiment Station,
flow-duration tables. Ohio State University.
Oregon........ | 1878-1914 | Bull. 4, Water resources of the State of Office of the State Engineer.
Oregon.
DOsessasase | 1914-24 Bull. 7, Water resources of the State of Do.
gon.
DOeevenves. | 1924-30 Bull. 8, Water resources of the State of Do.
Oregon.
DOseececass | 1930-36 Bull. 9, Water resources of the State of Do.
Oregon.
Pennsylvania.. | 1890-1911 | Report of the Water Supply Commission of .Water Supply Commission of
Pennsylvania, Pennsylvania.
DOueucesess | 1928-32 Stream-flow records of Pennsylvania........ Deaa:tmenf, of Forests and
aters.
Rhode Island.. | 1929-41 7th annual report..c.ccvecssccsssssssssesses | Department of Public Works.
South Carclina | 1884-1946 | Bull. 17, Summary of records o: South Oarolina Research,
water supply of South Carolina. golanga.ng and Development
ard.
Tennessee..,.. | 1874-1924 | Bull, 34, wWater resources of TennesseeS3. .., Department of Education.
DOseueeseee | 1920-30 Bull. 40, Surface waters of Tennessee.. . Do.
Utahesesoooess | 1889-1905 | Sth blennial report....vecscsescscas . | office of the State Engineer.
1906-10 7th biennial report. . Do.
1911-16 10th biennial report.....seeseeeeses . Do.
1895-1927 } Bull. 31, Water resources of Virginia...... | Virginia Geological Survey.
1927-42 Bull. 4, Surface water supply of Virginla Virginia Conservation Com-
(Potomac, Rappahannock, and York River mission.
Basins),
DOucrvrases | 1927-42 Bull: S, Surface water supply of Virginia Do.
(James River Bagin).
DOvevecsoas | 21927-42 Bull. 6, Surface water supply of Virginia Do.
Roanoke and Chowan River Basins).
DOveesconns | 192742 Bull. 7, Surface water supply of Virginia Do.
New, Tennessee, and Big Sandy River
Basins).
Washington.... | 1878-1933 | Bull. S, Monthly and yearly summaries of Department of Conservation
1 hydrometric data. and Development.
Wisconsin..... | 1888-1914 | 1at report of Railroad Commission of Wis- Railroad Commission of Wis-
consin to Leglslature on water powers. consin.
DOuesesvans | 1914-23 2d report of Rallroad Commission of Wis- Do.

consin to Legislature on water powers.

2 Contains records of maximum and minimum daily, weekly, and monthly discharge and yearly mean

diascharge.

3 Includes records of discharge for all stations in North Carolina in the Tennessee River Basin.
Note.- In addition to the records contained in the reports listed above, the following States

have Issued annual or biennial reports in which are confained records of discharge:

California,

Colorado, Connecticut, Idaho, Indiana, Kansas, Maine, Missouri, Montana, Nebraska, Nevada, New
also New York City Board of Water Supply and city of Rochester), North Dakota,
Oregon, Pennsylvania, Rhode Island, Washington, and Wyoming.

Mexico, New York
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The reports listed in the foregoing tables contain the customary records of discharge
collected during the systematic operation of gaging stations. Detailed information on
the stage and discharge of many streams during major floods has been included in special
reports on these floods published by the Geological Survey. The more recent of these
special reports also contain other pertinent hydrologic information and analyses and compi-
lations of data relating to earlier noteworthy floods. The following list gives the num-

bers and titles of these reports:

Water-Supply
Paper Title
88 The Passaic flood of 1902,
92 The Passalc flood of 1903,
96 Destructive floods in the United States in 1903.
147 Destructive floods in the United States in 1904.
162 Destructive floods in the United States in 1905.
334 The Ohio Valley flood of March-April 1913,
426 Southern California floods of January 1916.
487 The Arkansas River flood of June 3-5, 1921,
488 The floods in central Texas in September 1921.
520-G Some floods in the Rocky Mountain region,
636-C The New England flood of November 1927.
771 Floods in the United States, magnituds and frequency.
773-E The New York State flood of July 1935.
796-B Flood on Republican and Kansas Rivers, May and June 1935.
796-C Flood in La Canada Valley, Calif., January 1, 1924.
796-G Major Texas floods of 1935.
798 The floods of March 1936, part 1, New England rivers.
799 The floods of March 1936, part 2, Hudson River to Susquehanna River region.
800 The floods of March 1936, part 3, Potomac, James, and upper Ohio Rivers.
816 Major Texas floods of 1936.
836-4 Stages and flood discharges of the Connecticut River at Hartford, Conn.
838 Floods of Ohio and Mississippi Rivers, January-February, 1937.
842 Floods in Canadian and Pecos River Basins of New Mexico, May and June 1937.
843 Floods of December 1937 in northern California.
844 Floods of March 1938 in southern California.
847 Maximum diseharges at stream-measurement stations through September 1938.
867 Hurricane floods of September 1938.
869 Flood of August 1935 in Muskingum River Basin, Ohio.
914 Texas floods of 1938 and 1939.
966 Minor floods of 1938 in North Atlantic States.
967-A Floods of September 1939 in Colorado River Basin below Boulder (Hoover) Dam.
967-B Flood of July 5, 1939, in eastern Kentucky.
967-C Flood of August 21, 1939, in town of Baldwin, Maine.
994 Cloudburst floods in Utah, 1850 to 1938,
997 Floods in Colorado.
1046 Texas floods of 1940.
1066 Floods of August 1940 in the southeastern States.
1080 Floods of May-June 1948 in Columbia River Basin.

RECORDS OF DISCHARGE COLLECTED BY AGENCIES OTHER THAN THE GEOLOGICAL SURVEY

The Soil Conservation Service of the United States Department of Agriculture has
collected records of runoff from 28 areas near Hastings, Nebr.--1 of 3,470 acres, 1 of
2,040 acres, 1 of 481 acres, 1 of 414 acres, and 24 of about 3 acres each. These records

are in the flles of the Soll Conservation Service.
COOPERATION

The work in the several States was done under cooperative agreements with the organiza-
tions listed below:
Colorado: Office of the State Englneer, M. C. Hinderlider; State Water Conserva-
tion Board, C. H. Stone, director.
Iowa: Iowa Geological Survey, A. C. Trowbridge, director and State geologist,
succeeded by H. G. Hershey; University of Iowa Institute of Hydraullc Research,
F. M. Dawson, dean of College of Englneering, and Hunter Rouse, director; Iowa
State Conservation Commissioa, G. L. Zlemer, director, and B. F. Stiles, assistant

director.
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Kansas: State Board of Agriculture, Division of Water Resources, G. S. Knapp,
chief engineer.

Minnesota: State Department of Conservation, Division of Water Resources and
Engineering, W. S. Olson, director, succeeded by C. T. Ekman.

Missouri: Missouri Geological Survey and Water Resources, E. L. Clark, State
geologist; State Highway Department, C. W. Brown, chief engineer.

Montana: Office of the State Engineer, F. E. Buck; State Water Conservation
Board; city of Bozeman.

Nebraska: Department of Roads and Irrigation, W. G. Scott, State englneer,
through the Bureau of Irrigation, Water Power, and Drainage, R. H. Willis, chief.

North Dakota: State Water Conservation Commission, J. J. Walsh, chief engineer.

South Dakota: State Geolegical Survey, E. P. Rothrock, State geologlst; State
Department of Game, Fish, and Parks, Elmer Peterson, director.

Wyoming: Office of the State Engineer, L. C. Bishop; State Planning and Water
Conservation Board, Gov. L. C. Hunt, president.

Financlal assistance was furnished by the Corps of Engineers in the operation of 108
gaging stations, of which 3 were in Colorado, 18 in Iowa, 19 in Kansas, 15 in Missouri,
16 1n Montana, 8 in Nebraska, 8 in North Dakota, 17 in South Dakota, and 4 in Wyoming.

Assistance was furnished also by the Weather Bureau of the United States Department of
Commerce; the Bureau of Reclamation and the Office of Indian Affairs of the United States
Department of the Interior; and the United States Department of State.

Assistance in collecting records was rendered by the following organizations.

Iowa: Citles of Clarinda, Red Oak, and Siovux City.

Missouri: Kaasas City, Sho-Me Power Cooperative, Inc., and Union Electric Co.
Montana: Montana Power Co.

Nebraska: Loup River Public Power District.

Records for some gaging stations were obtalned and published as a part of the program
of the Department of the Interior for the development of the Missourl River Basin.

Full cooperation exists between the Geological Survey of the United States Dspartment
of the Interior and the Dominion Water and Power Bureau, Department of Mines and Resources,
Canada. On waters adjacent to the international boundary certain stations are maintained
Jointly by the United States and Canada under the terms of the Boundary Water Treaty of
1909, and others are maintained under a subsequent agreement between the two Governments.
The records from all these stations are obtained in such a manner as to make them equally
acceptable and available in either country. These stations are herein designated "inter-
national gaging stations."

DIVISION OF WORK

The stream-gaging work was conducted by the water resources division of ‘the Geological
Survey, Carl G. Paulsen, chief hydraulic engineer, and Joseph V. B. Wells, chief of the
surface water branch. The data for the stations in the several States were collected and
prepared for publication under the supervision of the district engineers as follows: In
Colorado, Robert Follansbee, the work being done in collaboration with M. C. Hinderlider,
State engineer, and L. T. Burgess, State chief hydrographer; in Iowa (except for Missouri
River at Sioux City and Big Sioux River at Akron), L. C. Crawford; in Kansas (except for

Prairie Dog Creek near Woodruff), and for Republican River near Hardy, Nebr., Beaver Creek
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near Beaver City, Nebr., and Sappa Creek near Beaver City, Nebr., H. C. Beckman (regional
engineer); in Minnesota, P. R. Speer; in Missouri and for Missouri River at Omaha, Nebr.,
and at Nebraska City, Nebr., H. C., Bolon; in Montana, A. H. Tuttle; in Nebraska (except
for Missourl River at Omaha and at Nebraska City, Republican River near Hardy, Beaver Creek
near Beaver City, and Sappa Creek near Beaver City) and for Prairie Dog Creek near Woodruff,
Kans., D. D. Lewis; in North and South Dakota and for Missouri River at Sioux City, and
Big Sioux River at Akron, Iowa, R. E. Marsh; in Wyoming, Robert Follansbee; in Yellowstone
National Park, T. R. Newell.

The records were reviewed and the manuscript prepared for publication under the di-

rection of B. J. Peterson, chief, annual reports section.
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MISSOURI RIVER MAIN STEM
Red Rock River at Kennedy Ranch, near Lakeview, Mont.

Location.- Water-stage recorder and timber control, lat. 44°39', long. 112°03!, near
centér of sec. 2, T. 14 S., R. 4 W., at Kennedy Ranch, 4 miles upstream from Long
Creek and 14 miles northwest of Lakeview.

Drainage area.- 318 square miles.
Records avallable.- July 1936 to September 1947 (no winter records 1943-47).

Extremes.- Maximum discharge recorded during year, 781 second-feet May 2, 3 (gage height,
7.28 teet); minimum recorded, 26 second-feet dec. 8, 9.

1936-47: Maximum discharge observed, 1,050 second-feet Apr. 28, 1937, from rating

curve extended above 200 second-feet; maximum gage height recorded, 4.75 feet Apr. 21,
1946; minimum discharge, 1.5 second-feet Sept. -2, 1940.

Remarks .- Records good except those for periods of ice effect or no gage-height record,
T wnich are fair. Natural storage in Red Rock Lake. Several small diversions above
station for irrigation.

Revisions.- Revised figures of discharge for low-water period in the water year 1946 are
gIven herewith. They supersede those published in Water-Supply Paper 1056.

Discharge, in second-feet, 1945-47

194§ -46
Oct. Nev. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

1 77 95 43 - 730 384 125 47 39
2 80 88 41 - 697 375 122 45 39
3 82 86 40 - 681 356 120 44 39
4 84 74 - - 650 332 120 45 38
5 86 100 - - 604 318 115 44 36
6 86 102 - - 588 304 100 43 37
7 88 100 - - 572 276 100 42 38
8 91 84 - - 572 288 95 37 40
9 93 97 - - 557 280 86 37 42
10 93 86 - - 542 268 66 38 41
11 95 8z - - 510 257 77 40 40
12 97 79 - - 465 264 80 41 39
13 97 77 - 420 272 77 43 38
14 100 74 - - 397 264 75 43 33
15 100 72 - 730 387 238 75 43 38
16 102 70 - 604 362 214 69 42 39
17 102 68 - 604 332 197 64 39 37
104 64 - 666 292 197 56 36 42

19 95 62 - 798! 296 204 52 35 43
20 102 59 - 870 296 194 51 36 41
21 91 56 - 924 288 188 51 35 40
22 95 56 - 924 322 179 51 38 38
23 91 47 - 924 369 170 48 36 34
24 97 43 - 906 369 164 47 38 36
25 97 42 - 888 349 161 46 39 41
26 97 41 - 870 318 159 45 39 45
27 95 42 - 834 329 153 45 41 43
28 93 42 - 816 362 147 44 41 38
29 93 42 - 798 406 134 42 41 41
30 95 43 - 781 406 129 42 44 47
31 97 - - - 394 - 45 42 -
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Discharge, in second-feet, of Red Rock River at Kennedy Ranch near, Lakeview, Mont., 1945-47--Continued

1946-47

Day{ Oct. Nov. Deo. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 52 70 34 - 746 319 251 66 54
2 59 b70 34 - 764 328 237 65 54
3 81 »70 34 - 764 348 218 64 55
4 79 72 35 - 746 364 199 64 53
5 79 69 a36 - 730 364 194 62 2
6 86 71 a36 - 697 357 194 58 53
7 92 71 a30 - 681 338 177 55 50
8 83 71 26 - 681 354 163 55 50
9 76 69 26 - 666 391 180 54 49
10 55 69 27 - 650 420 148 55 52
11 69 68 30 - 650 435 150 58 48
12 77 66 31 - 681 420 141 59 50
13 77 65 - - 681 406 132 57 54
14 85 64 - - 697 391 125 55 46
15 90 62 - - 666 364 119 55 46
16 98 61 - - 634 357 114 58 52
17 94 59 - - 588 351 108 58 55
18 92 59 - - 557 338 102 57 72
19 92 61 - - 510] 322 98 57 85
20 86 53 - - 465 332 96 58 79
21 81 42 - - 450 342 94 62 74
83 41 - - 420 348 94 62 74
23 81 37 - - 420 335 90 62 77
24 64 35 - - 406 312 86 55 76
86 33 - - 360 285 86 57 76
26 82 32 - - 348 271 79 58 81
b70 33 - - 335 261 76 57 81
28 b70 36 - 713 348 258 71 58 85
29 b71 37 - 713| 332 254 68 57 90
30 b71 36 - 730 322 258 65 55 94

31 b70 - - - 312 - 66 57 -

a No gage-height reco-rd; discharge computed on basls of weather records.
b Stage-discharge relation affected by ice.

Monthly discharge, in second-feet, 1945-47

Second- A Runoff in
Month foot-days | Meximum | Min Mean acre-fest
October 1945 ..................... 2,895 104 77 93.4 5,740
November. . .. DR 2,073 102 . )
December........covviiiiiiniannn.. 2 - fl 6?‘1 4’:_110
Calendar year L o T _“_.""-—_"____
January = ...... - R - -“_.‘_“ ____._
February................. - - - - -
March................... - - - - -
April 15-30, 1946.. ... 12,937 924 604 809 25,660
May......... . . 13,862 730 288 447 27,490
June............. . . . 7,066 384 129 236 14,020
July....... . 2,231 125 42 72.0 4,430
August.......... e . 1,254 47 35 40.5 2,490
September. ..... e 1,187 47 34 39.6 2,350
Water year
October 1946 ......
November.............

December 1-12 ......

Calendar year ........... sesesnenn - - - - -
TS U o I i I
February............

17,307 764 312 558 34,330
10,223 435 254 341 20,280
July..... 4,001 251 65 129 7,940
August.............. 1,810 66 54 58.4 3,590
September............ 1,917 94 46 63.9 3,800

Water year . - - - - -
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Red Rock River below Red Rock Reservoir, near Monida, Mont.

Location.- Water-stage recorder and Cippolettl welr, lat. 44°39', long. 112°21', in SWi
Sec. 82, T. 13 S., R. 6 W., Just downstream from Red Rock Reservoir and 8 miles north-
west of "Monida.,

Dralnage area.- 560 square miles.

Records avallable.- July 1911 to September 1918, May 1925 to September 1947.

Average discharge.- 17 years (1911-16, 1917-18, 1925-28, 1929-30, 1934-35, 1941-47), 161
Second-feet.

gag 43 feet May 20; minimum discharge observed 20 ‘second-feet Apr. 21,
22 (gage height, 0.18 foot).

1911-18, 1925-47: Maximum discharge observed, 2,500 second-feet May 15, 1933 (gage
height, 5. 40 feet), estimated release to prevent failure of dam; no flow at times.

Extremes (regulated).- Maximum dailly discharge during year, 598 second-feet May 17-20; maxi-
Tum 3 EeIEEf 2.

Remarks.- Records good except those for periods Nov. 1 to May 6, July 3-11, which are
alr. Flow regulated by Red Rock Reservoir. Some small diversions from tributaries
above reservoir.

Discharge, in second-feet, water year October 1946 to September 1947

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 86 86 82 56 55 50 37 97 527 482 264 273
2 86 86 82 56 55 50 34 97 519 454 261 273
3 86 86 82 56 58 50 32 124 dsoo 446 261 273
4 86 86 82 56 55 50 32 124 d470 438 259 270
5 86 86 82 S6 55 50 32 151 a450 423 259 270
6 84 86 75 56 S5 50 32 179 4480 411 256 270
7 82 86 75 56 55 50 32 218 4500 400 253 270
8 82 86 75 56 55 50 25 218 a530 381 253 267
9 82 86 75 56 S5 50 25 248 4550 363 261 267
10 82 86 75 56 56 50 25 287 4580 360 287 267
1 82 86 75 56 56 50 25 307 dasso 349 284 267
12 82 86 75 56 56 S0 22 356 577 339 284 267
13 82 86 72 56 54 S0 2z 438 577 336 284 267
14 82 86 T4 56 52 50 22 474 577 323 284 287
15 82 86 T4 58 54 50 22 531 577 307 281 264
16 82 86 64 58 50 50 22 577 577 301 281 261
17 82 86 84 58 50 50 22 598 577 298 278 261
18 82 86 64 58 50 50 22 598 556 296 278 261
19 | 82 86 55 58 50 48 22 598 556 293 278 261
20 82 86 S5 58 50 48 22 598 556 287 278 261
21 82 86 55 58 50 48 20 577 556 278 278 261
22 82 86 55 58 50 45 20 577 556 275 278 261
23 82 86 55 58 50 45 48 577 556 273 275 259
24 82 86 55 60 50 45 48 577 535 273 275 259
25 82 86 55 60 50 45 48 577 535 273 275 261
26 82 86 55 60 50 45 48 556 523 275 275 261
27 84 86 55 80 50 45 48 556 502 275 275 261
28 86 886 55 &0 50 45 48 535 494 273 275 281
29 88 84 55 54 - 45 48 535 482 270 275 259
30 90 82 55 54 - 37 48 535 474 267 273 256
31 91 - 55 54 - 37 - 531 - 264 273 -
Second- Runoff in
Month fo og days | Maximum | Minimum Mean oo feot
2,593 91 82 83.6 5,140
2,574 88 82 85.8 5,110
2,062 82 55 86.5 4,090
Calendar year 1946 ...................... 63,505 709 15 174 126,000
January....... e i PR 1,768 60 54 57.0 3,510
February....... . 1,473 56 50 52.6 2,920
March. . N 1,478 50 37 47.7 2,930
April 953 48 20 31.8 1,890
May 12,951 598 97 418 25,690
June 15,039 590 450 535 31,810
July.. 10,263 462 264 331 20,360
August. 8,451 287 2535 273 16,760
September......... ae 7,936 273 256 265 15,740
Water year 1946-47........ Cieeeiaei e 68,541 598 20 188 156,000

d Doubtful gage-helght record discharge computed on basis of records for Red Rock River near Dell.
Note.- Discharge computed from staff-gage readings Nov. 1 to May 6.
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Red Rock River near Dell, Mont.

Location.- Water-stage recorder and concrete control, lat, 44°47!', long. 112°43!', in Nw-.‘:
sec. 20, T. 12 S., R. 9 W., half a mile downstream from Sage Creek and 4% miles north-
east of Dell.

Drainage area.- 1,420 square miles.

Records available.- June 1942 to September 1947 (no winter records).

Extremes (regulated).- Maximum discharge during year, 527 second-feet June 10 (gage height,
3.7% feefi;- minimum recorded, 17 second-feet May 9, 10 (gage height, 1.82 feet%.
1942-47: Maximum discharge, 1,480 second-feet June 9, 1944 (gage height, 4.85 feet),
l1:[1'~::1112r"=1'cisggmrve extended above 600 second-feet; minimum recorded, 1.4 second-feet
ay 20, .

Remarks.- Records good. i?low regulated by Red Rock Reservoir. Diversions above station
Tor Irrigation,

Discharge, in secong-feet, water year October 1946 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 121 167 - 164 69 133 244 142 202
2 128 160 t212 - 154 67 164 228 128 209
3 124 142 - 142 87 247 218 117 206
4 121 - - 130 79 218 218 117 225
5 124 - - 117 58 199 209 117 218
6 121 - - 119 32 196 190 113 206
7 135 - - 117 25 184 176 118 206
8 147 - - 113 24 293 160 113 212
9 150 - - 111 20 446 164 108 222
10 147 - t124 - 113 20 450 167 111 222
11 147 - - 108 39 442| 160 119 231
1. 147 - - ro8 76 427 152 119 247
13 147 - - 128 83 406 157 117 257
14 147 - 1131 - 182 92 388 154 128 260
15 147 - - 2351 96 378 160 142 267
16 150 - - 185 104 361 162 142 267
17 150 - - 167 121 354 154 144 283
18 152 - - 162 150 344 154 144 293
19 152 - - 133 160 310| 173 144 290
20 150 - - 147 1So 303 184 147 283
21 144 - - 150 142 358 182 150 280
22 142 - - 130 140 351 184 179 276
23 142 - - 113 128 334 199 154 276
24 144 - - 106 121 310 190 157 270
25 144 - - 100 121 298| 190 173 270
26 147 - - 28 111 276 284 162 280
147 - . - 108 106 260 176 162 276
28 152 - - 111 117 250 162 170 280
29 162 - - - 106 117 257 157 173 276
176 - - 201 928 113 250 157 170 273

31 173 -~ - 206 - 117 - 157 182 -

Month fgggfd“‘:;s Maximum | Minimum Mean 2;‘:{&::

October........ 121 144 8,890

November. . . RN .
December........... . . - - -

Calendar year

January......... - - -
February. . - - -
March. ... - - -
April. 98 132 7,880
May. .. 20 93.1 5,720
June 133 306 18,220
July, 152 178 10,950
August. . . . e 108 141 8,650
September............. ..ttt 202 252 15,000
Water year = .......... e - - - - -

t Result of discharge measurement.
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Beaverhead River at Barratts, Mont.

Location.- Water-stage recorder, lat. 45°07(, long. 112°45', in SEL sec. 19, T. 8 S., R.
Tw 1 mile upstream from Barratts, 2 miles downstream from Grasshopper Creek, and
if mi}’eiggguthwest of Dillon. Datum of gage is 5,268.00 feet above mean sea level, da-
um o .

Drainage area.- 2,740 square miles (revised).
Records available.- August 1907 to September 1947.
Average discharge.- 34 years (1907-11, 1914-31, 1934-47), 404 second-feet.
Extremss.- Maximum discharge during year, 1,570 second-feet June 10 (gage height, 3.64
Teet]; minimum, 294 ,.,second-feet Jan. 14 (gage height, 0.93 foot).
(1907-47: Maximum discharge observed, 3,640 second-feet June 19, 20, 1908 (gage
height, 6.0 feet); minimum recorded, 69 second-feet Jan. 30, 1938.

Remarks.- Records good except those for periods of ice effect or no gage-height record,
WHICH are fair. Many diversions above station. Flow partly regulated by Red Rock

Reservoir.
Discharge. in second-feet, water year October 1946 to September 1947

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 385 4390 495 b370 b355 b340 810 520 780 703 456 398
2 470 460 475 b370 359 1350 585 520 890 664 456 402
3 475 447 435 b375 351 351 560 520 1,080 610 480 416
4 480 470 *510 b380 351 358 550 575 1,300 575 495 416
5 470 500 S1o0 b385 3581 363 505 703 1,330 549 465| 429
8 490 525 540 b395 347 355 465 808 1,080 508 442 424
T 480 570 525 b405 338 342 460 890 1,030 465 416 424
8 485 570 505 b420 b330 347 442 945 1,110 456 402 424
9 480 530 485 424 1320 363 438 1,030 1,380 505 385 438
10 475 510 495 420 1320 368 438 1,140 1,510 570 380 447
11 480 570 510 *407 b330 372 424 1,300 [ 1,480 560 398 442
12 480 525 530 363 338 372 407 1,450 1,450 505 389 456
13 480 465 540 359 *338 380 434 1,510 1,330 465 380 456
14 480 505 570 355 347 411 510 1,19 1,160 452 376 465
15 475 505 600 b350 355 720 590 1,030 1,050 438 380 475
16 480 475 510 b340 3630 1,140 642 918 | 1,000 447 376 470
17 480 485 442 b330 368 1,300 585 835 1,000 438 372 5§50
18 485 540 b430 b330 363 1,280 585 808 1,060 416 376 642
19 480 560 407 b335 359 1,280 560 780 1,030 402 380 670
20 475 545 407 338 381 1,110 5§35 780 972 420 394 632
21 475 500 424 338 342 1,000 570 752 972 429 429 605
22 475 a470 420 358 347 945 585 698 1,000 447 555 600
23 480 a4390 420 372 355 918 565 678 1,030 480 520 8§90
24 480 a515 416 385 a360 780 515 676 945 515 456 580
25 480 535 407 389 b345 605 490 642 862 505 447 565
286 500 535 416 376 b335 560 465 600 752 475 433 600
27 500 550 429 368 b330 5§10 470 575 752 452 416 642
28 480 560 420 b360 b330 475 495 605 752 434 411 626
29 430 575 b390 b360 - 505 815 642 752 429 416 615
30 505 545 b380 b360 - 615 510 632 725 434 407 720

31 500 - b375 b355 - 708 - 659 - 442 398 -
Second- Runoff in

Month foot—days Maximum Minimum Mean acre-feet
October. . 14,850 505 385 479 29,450
November. e B . 15,522 575 447 517 30,790
DECOMDOr. . .ottt 14,478 600 375 467 | 2_8_,7_20_
Calendar year 1946 ...................... 153,670 1,110 270 421 [ _ 304,800
11,473 424 330 370 22,760
9,678 368 320 346 19,200
19,524 1,300 340 830 38,720
15,475 642 407 516 30,690
25,409 1,510 520 820 50,400
31,574 1,510 725 1,052 62,630
15,178 703 402 490 30,100
13,086 555 372 422 25,960
15,619 720 398 521 30,980
Water year 1946-47 ...................... 201,866 1,510 320 553 400,400

¥ Winter discharge measurcment made on this da.

Y.
a No gage-helght record; discharge computed on basis of weather records and records for Horse
Prairie Creek near Grant.
b Stage-discharge relation affected by ice.
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Beaverhead River at Blaine, Mont.

Location.- Wire-weight gage, lat. 45°23', long. 112°27', in swi 22, T. 58., R. 7 W.
Ef DEI hwe\y bridge at Blaine, 12 miles upstream from Ruby River and 14 miles northeast
of Dillon

Drainage area.- 3,630 square miles.
Records available.- August 1935 to September 1947.
Average discnarge.- 12 years, 370 second-feet.
Extremes.- Maximum discharge observed during year, 1,710 second-feet June 12 (gage height,
eet); minimum observed, 88 second-feet May 28 (gage height, 2.01 feet ?
1936-47: Max imum dlscharge observed, 3,130 second-feet June 12, 1944 (gage hel%ht
6.76 feet); minimum observed, 7.0 second-feet May 25, 1940 (gage height 1.30 feet
Remarks.- Records good except those for periods of ice effect, which are fair. Many

dIversions above station for irrigation. Gage read once daily. Flow partly regulated
by Red Rock Reservoir.

Discharge, in second-feet, water year October 1946 to September 1947

Day| Qct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 602 602 696 380 450 536 796 334 162 352 214 514
2 648 602 696 380 460 514 696 315 298 352 199 536
3 696 648 696 380 471 492 696 298 558 334 199 558
4 696 648 696 380 471 492 696 246 745 298 199 558
5 648 648 *§96 380 471 492 848 410 900 298 280 558
6 648 896 6§96 380 471 492 602 492 | 1,260 298 214 514
7 648 696 696 390 471 471 602 492 | 1,070 263 214 514
8 648 696 648 400 471 492 558 514 | 1,070 280 214 514
9 648 696 648 *460 430 492 558 536 | 1,200 315 199 514
10 848 696 696 490 420 492 536 602 | 1,400 371 199 558
11 648 696 696 500 420 514 514 643 1,830 390 214 558
12 648 696 696 490 450 514 514 900 | 1,710 390 199 536
13 648 696 696 460 471 492 536 955 | 1,630 390 199 558
14 648 696 696 400 471 536 536 955 | 1,630 410 199 558
15 648 696 696 380 *492 536 602 696 | 1,400 450 184 558
16 648 696 696 370 492 900 602 514 | 1,260 514 151 602
7 648 6§96 648 360 492 | 1,200 602 450 | 1,130 536 178 802
18 648 696 514 380 492 [ 1,330 536 2400 | 1,070 536 184 796
19 648 696 558 400 492 | 1,400 536 352 | al,040 430 184 848
20 648 896 558 420 492 | 1,400 492 298 | 1,010 430 214 848
21 602 696 558 450 492 [ 1,330 492 214 900 390 246 796
22 602 896 558 500 514 | 1,330 471 184 900 315 246 696
23 802 696 558 540 514 1,260 492 176 955 315 230 696
24 602 696 558 540 536 | 1,130 430 159 900 298 280 696
25 602 745 558 540 536 900 390 143 696 280 514 696
26 602 696 536 520 536 796 390 138 8§02 280 492 696
27 848 896 500 480 471 745 352 118 492 280 492 696
28 648 696 480 440 500 696 334 88 430 263 492 696
29 848 696 440 420 - 648 334 99 430 246 514 696
30 648 696 410 420 - 696 334 108 371 230 514 745
31 6§02 - 400 430 - 745 - 123 - 214 514 -
Second—- N Runoff in
Month foot-days Maximum Minimum Mean acre-feet
October. ... ... ... ..o, 19,816 696 602 839 39,300
November. 20,597 745 602 687 40,850
December. 18,874 696 400 609 37,440
Calendar year 1946 ...................... 154,725 900 33 424 | 306,900
13,440 540 360 434 26,660
13,449 536 420 480 26,680
24,083 1,400 471 716 47,730
15,877 796 334 529 31,490
11,957 955 88 386 23,720
28,849 1,710 162 962 57,220
10,748 536 214 347 21,320
8,571 514 151 276 17,000
Septembe 18,911 848 514 630 37,510
Water year 1946-47 ...................... 205,152 1,710 88 562 | 406,900

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

Note.- Stage-iischarge relation affected by lce Dec. 27 to Feb. 2, Feb. 9, 10, 28.
871368 O - 50 - 3
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Jefferson River at Sappington, Mont.
Location.-~ Water-stage recorder, lat. 45°48', long. 111°45f, at bridge on State Highway
; half a mile north of Sappington and 53 miles upstream from Willow Creek.

Drainage area.- 8,980 square miles.

Records avallable.- November 1894 to August 1896 (gage heights only), September 1896 to
November 1905, August 1938 to September 1947.

Average discharge.- 13 years (1896-98, 1902-4, 1938-47), 2,133 second-feet.

Extremss,- Maximum discharge during year, 12,800 second-feet May 12 {gage height, 9.68
€eT); minimum daily, 600 second-feet Dec. 30 to Jan, 2.
1896-1905, 1938-47: Maximum discharge observed, 15,470 second-feet June 23, 1899
(gage height, 9.65 feet, site and datum thsn in use); minimum discharge, 134 second-
feet Aug. 12, 1940 {gage height, 1.49 feet).

Remarks.- Records good except those for periods of ice effect or no gage-height record,
WhIch are fair. Many diversions above station. Flow partly regulated by two reser-

voirs.
Rating table, water year 1946-~47, except period of ice effect
(gage height, in feet, and discharge, in second feet)
{Shifting-control method used oct. 1 to Nov. 18,

Nov. 23 to Dec. 28, Sept, 13-30)

2.8 680 5.5 3,800

3.1 900 6.5 5,620

3.5 1,250 7.5 7,640

4.0 1,740 8.5 9,900

4.7 2,570 9.8 12,600

Discharge, in second-feet, water year October 1946 to September 1947

Day|] Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1,960 2,250 2,130 600 1,250 1,000 2,570 5,240 4,680 4,230 1,110 1,020
2,070 2,1% 1,900 600 1,400 1,050 2,710 5,430 5,240 3,720 1,100 994
2,190 2,070 1,800 650 1,400 1,100 2,780 5,620 5,810 3,230 1,140 985
2,640| 1,960} 1,850 700 1,400 1,050 2,920 | 6,400 | 6,600 2,920 1,200 a985
1,900 1,850 800 1,500 1,050 2,780 7,430 7,220 2,640 1,250 a985

2,7lo| 2,020| 1,960 1,000| 1,400 { 1,100 2,640 | 8,520 | 7,430 | 2,440 | 1,250 a98s
2,570% 2,130| 2,020 *1,250| 1,300| 1,200| 2,570 9,430 | 7,430 { 2,190 | 1,130 a985
2,500 2,250| 1,960| 1,200| 1,100 1,300 | 2,440 10,400 { 7,430 | 2,190 | 1,080 h98s
2,440| 2,250f *1,850( 1,250 1,000 | 1,440 | 2,310 {11,100 | 7,860 | 2,190 { 1,020 {al,0l0

CWIO GaLn—
By
-3
wu
o

10 2,380 2,190} 1,900 1,400| 1,000 | 1,490} 2,3}0 |11,800 | 8,300 | 2,250 951 [al,040
11 2,310| 2,130} 1,900| 1,450] 1,050 1,490 2,310 12,400 | 8,970 | 2,250 926 1,060
12 2,310 2,130} 1,960| 1,400 | 1,100} 1,490 | 2,380 | 12,600 { 9,660 | 2,380 885 | 1,060
13 2,310 2,020 2,020 | 1,300 | 1,300 1,440} 2,310 |12,100 | 9,660 | 2,440 878 1,050
14 2,310| 1,960} =2,020{ 1,000| 1,500 | 1,440 | 2,500 | 10,900 | 9,200 | 2,380 862 | 1,060
15 2,250 1,850! 2,070 800 1,600 | 1,490 | 3,150 | 9,900 | 8,520 | 2,250 848 1,060
16| 2,250| 1,900| 2,130 900 | 1,550 | 1,690 { 4,230 | 9,200 | 8,080 | 2,070 810 | 1,120
17| 2,250] 1,850| 1,900| 1,000 |*1,500| 2,190 | 4,860 | 8,300 | 7,860 | 2,020 780 | 1,300
18| 2,19 1,900} 1,590 900 | 1,450 | 2,440 | 5,050 | 7,430 [ 7,860 | 1,980 743 1,590
1 2,1%0! 1,900 1,540} 1,000 | 1,450 | 2,570 | 4,860 | 7,220 | 7,860 | 1,900 715 | 1,800
20 2,130 1,700 | 1,640| 1,100 | 1,500 2,570 | 4,680 | 7,010 | 7,860 | 1,850 722 | 1,960
21 2,130 1,500} 1,850} 1,200} 1,540 | 2,500 | 4,860 | 6,600 | 7,640 | 1,740 758 | 2,020
22| 2,130 1,500| 1,740 1,400 | 1,540 | 2,500 | 5,050 | 6,200 | 7,220 | 1,690 825 | 1,960
23| 2,190| 1,800| 1,740| 1,500{ 1,540 ! 2,500 | 4,860 | 5,810 | 6,600 | 1,590 951 | 1,900

24 2,310 2,020 1,800 1,600 1,590 | 2,500 { 4,410 { 5,430 | 6,200 | 1,540 | 1,040 | 1,850
25| 2,380| 2,130| 1,800| 1,600 | 1,540 | 2,570 | 3,970 | 5,050 | 5,620 | 1,540 | 1,120 | 1,800

26| 2,380| 2,130 1,740 1,600} 1,250 | 2,440 | 3,720 | 4,860 | 5,050 | 1,490 | 1,150 | 1,800
27{ 2,500( 2,190| 1,690| 1,550 | 1,120 | 2,310 | 3,800 | 4,860 | 4,680 | 1,390 | 1,140 | 1,850
28| 2,570 2,250} 1,100 1,450 [ 1,000 [ 2,190 | 4,140 | 5,050 | 4,500 | 1,340 | 1,130 | 1,960

29 2,440 2,310 700 1,300 2,070 4,500 4,860 4,500 1,300 1,090 2,020

30| 2,380 2,250 600 | 1,200 - 2,190 | 4,860 | 4,680 | 4,500 | 1,160 | 1,040 | 2,190
3| 2,250 - 600 | 1,200 - 2,380 - 4,410 - 1,120 | 1,040 -

Second— Runoff in

Month foot—days Maximum Minimum Mean acre-feet

October.............. ... . ... i i, 72,470 2,850 1,960 2,338 143,700

November................ ... ... iiiiiian 60,630 2,310 1,500 2,021 120,300

e 53,350 2,130 600 1,721 105,800

Calendar year 1946 ...................... 708,460 6,400 358 1,941 1, 405,000

JADUATY. .. oottt e . 35,900 1,600 600 1,158 71,210

February............coiiiuiininninenn. 37,870 1,600 1,000 1,352 75,110

56,740 2,570 1,000 1,830 112,500

106,530 5,050 2,310 3,551 211,300

236,240 12,600 4,410 7,621 468,600

210,040 9,660 4,500 7,001 416,600

65,400 4,230 1,120 2,110 129,700

30,684 1,250 715 990 60,860

42,384 2,190 985 1,413 84,070

1,098,238 12,600 600 2,762 2,000,000

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

h Computed from staff-gage reading.

Note.~ Stage-discharge relatlon affected by ice Nov. 19-22, Dec. 29 to Feb. 20, Feb. 28 to Mar. 8,

Ham w



MISSOURI RIVER MAIN STEM 21
Missouri River at Toston, Mont.

Location. - Water-stage recorder, lat. 46{‘“09', long. 111°26', in NWi sec. 36, T. 5 N., R.
., & miles southeast of Toston, 43 miles upstream from Crow Creek and 7 miles
downstream from Sixteenmile Creek.

Records available.- April 1941 to September 1947. April 1910 to December 1916 at site 2%
miles downstream.

Extremes.- Maximum discharge during year, 21,800 second-feet June 10 (gage height, ‘9.89
€et]; minimum, 1,700 second-feet Dec. 30 (gage height, 3.14 feet).

1910-16, 1941-47: Maximum discharge observed, 29,800 second-feet June 1, 1913;
maximum gage height, 10.70 feet June 3, 1943; minimum discharge, 562 second-feet éreg—
ulated) Apr. 30, 1941 (gage height, 1.68 feet); minimum daily, 1,100 second-Teet {es-
timated) Feb. 10, 1914.

Remarks.- Records good. Some regulation by reservoirs on tributaries. Broadwater canals
“WITH capacity of 350 second-feet have diverted water for irrigation from point 3 miles
above station since 1940. Many diversions on tributaries above station.

Rati table, water year 1945-47, except perlods of ice effect
n%gage height, in feet, and discharge, in second-feet)

3.4 2,050 5.5 6,020 8.0 14,000
4.0 2,980 6.0 7,300 9.0 17,900
4.5 3,880 7.0 10,400 10.0 22,300

Discharge, in second-fset, water year October 1946 tc September 1947

Oct. Nov. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.

3,490 4,400| 4,920 b2,100| 2,660 |b2,700 | 6,380 9,420 7,600 |10,400 | 2,660 | 3,060
3,680 4,400( 4,710 b2,100| 3,220 { b2,600 [ 6,630 8,740( 8,800 ( 9,740 | 2,820 | 2,740
4,080 4,400} 4,600 | 2,250 3,580 |b2,600 | 6,630 | 10,100/10,100 | 9,100 | 2,900 | 2,980
4,400| 4,080 4,600 | b2,500| 3,220 |b2,700{ 6,500 |all,500|11,100 | 8,200 | 3,060 | 3,060
4,600 | 4,080| 4,600 Db2,900 | 3,490 | b2,900 | 6,500 |2l13,000{11,800 | 7,900 | 3,140 | 3,060

4,710 4,080] 4,820| 3,310| 3,580 | b3,200| 6,260 |2l5,000{12,200 | 7,600 | 3,140 | 3,140
6,260 {al6,000{12,200 | 7,300 | 3,140 | 3,140
4,290 | 4,400| 4,820 | 3,580 | 3,490 | 4,080 | 6,140 | 17,100/22,900 | 7,020 | 2,980 | 3,140
4,180 4,500| 4,710| 3,680 | 2,980 4,180 | 6,020 | 18,700{15,500 | 7,020 | 2,900 | 3,140
4,080 | 4,500| 4,710| 3,980 | 2,820 | 4,290} 5,910 | 19,600{19,600 | 7,300 | 2,820 | 3,220

4,080 | 4,290| 4,710 4,400 | 2,820 4,600| 5,910 | 20,500/21,400 | 6,890 | 2,900 | 3,580
4,290 4,600 4,820 4,600 3,140 5,030 ( 5,910 | 20,500 20,900 { 6,500 { 2,900 | 3,680
4,180| 4,600 4,820 4,500| 3,780} 5,030 | 5,910 | 20,000(18,700 | 6,380 | 2,900 | 3,580
4,080 | 4,400 5,140| 4,290| 4,500 4,920 | 6,500 | 18,700{18,300 | 6,260 { 2,900 | 3,490
15| 4,080| 4,400| 5,580 4,080 | 4,400 | 5,030 | 7,900 | 16,700{17,900 | 5,800 | 2,900 | 3,140

16| 4,180| 4,400, 5,690| 3,490 | 4,500 | 5,580 | 8,500 | 15,100{17,100 | 5,580 | 2,900 | 3,580
17| 4,180 4,400| 5,250 | 3,490 | 4,180 | 6,760 | 8,800 | 14,000{16,700 | 4,820 | 2,820 | 4,080
18| 4,080| 4,400} 4,600 3,680 | 4,180 | 7,300 | 9,420 | 12,900(17,900 | 4,500 | 2,820 | 4,600
19| 4,080| 4,500 4,290 3,880 | 4,290 | 7,020 | 9,740 | 12,200(16,300 | 4,290 | 2,740 | 4,920
20| 3,980{( 4,080 4,600| 3,980} 4,080 | 6,760 | 9,420 | 11,800{17,100 | 4,180 | 2,740 | 4,710

21{ 3,980} 3,000 | 4,820 3,980 4,180 | 6,760 | 9,420 | 10,700{17,900 | 3,980 | 2,820 | 4,710
22| 4,080 2,980 5,140 | 4,080 | 4,180 | 6,890 | 9,740 | 10,400{17,100 | 4,080 | 2,900 | 4,920
23| 4,080 4,510 5,360 | 4,080 | 4,400 | 6,890 | 9,420 | 10,100{15;500 | 4,080 | 2,980 | 4,820
24| 4,180 | 5,140 5,360 | 4,290 | 4,400 | 6,500 | 8,800 9,420/14,300 | 3,880 | 3,060 | 4,710
25! 4,290| 5,030] 4,600 4,290 | 4,180 | 6,260 | 8,500 8,800[13,600 | 3,880 | 3,140 | 4,600

26| 4,400 | 5,030 ; 4,180 | 4,400 | 3,680 | 6,020 | 7,300 8,500112,900 | 3,780 | 3,220 | 4,600
27| 4,500 5,580 | 3,980 4,290 3,060 | 5,800 [ 7,160 8,500{12,900 | 3,680 | 3,220 | 4,920
28| 4,600| 5,690 | 2,740°| 3,880 [b2,900 | 5,690 | 7,600 8,800(12,500 | 3,490 | 3,220 } 5,030
201 4,600| 5,250 | 2,350 | 3,490 - 5,580 | 8,500 8,500(12,200 | 3,220 | 3,220 | 4,920
30| 4,600 5,140 2,120 | 3,310 - 5,800 | 9,100 8,200(11,800 | 3,140 | 3,220 | 5,140
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31| 4,500 - b2,100 | 2,900 - 6,380 - 7,600 - 2,900 | 3,140 -
Second- Runcff in
Month foot-days Maximum Minimum Mean acre—feet
131,030 4,710 3,490 4,227 259,900
134,440 5,690 2,980 4,481 266,700
139,660 5,690 2,100 4,505 277,000
1,688,910 11,400 1,980 4,627 |} 3,350,000
113,460 4,600 2,100 3,660 225,000
103,670 4,500 2,660 3,702 205,600
159,450 7,300 2,600 5,144 316,300
226,780 9,740 5,910 7,559 449,800
402,080 20,500 7,600 12,970 797,500
444,800 21,400 7,600 14,830 882,200
176,890 10,400 2,900 5,706 350,900
92,220 3,220 2,660 2,975 182,900
118,410 5,140 2,740 35,947 234,900
2,242,890 21,400 2,100 6,145 | 4,449,000

a No gage-height record; discharge computed on basis of records for nearby stations.
b Stage-discharge relation affected by 1ce.



22 MISSOURI RIVER MAIN STEM
Missouri River below Holter Dam, near Wolf Creek, Mont.

Location.- Water-stage and long distance recorders, lat. 46°59'40", long. 112°00'50", in
> sec. 5, T. 14 N., R. 3 W., a quarter of a mile downstream from Holter Dam and
3 miles southeast of Wolf Creek.

Records avallable.- October 1945 to September 1947.

Extremes (regulated).- Maximum discharge during year, 27,200 second-feet June 12 (gage
height, 9.75 feet); minimum, 760 second-feet Aug. 15 (gage height, 0.20 foot); minimum
daily, 2,560 second-feet Aug. 8.

1946-47: Maximum discharge, that of June 12, 1947; minimum, that of Aug. 15, 1947;
minimum daily, 1,560 second-feet Aug. 31, 1946.

Remarks.- Records excellent. Many diversions. Flow regulated by reservoirs and power
plants above station.
No gage-height record Oct. 1 to Feb., 10, Mar. 4 to 8; discharge computed by Montana
Power Co. from wheel ratings based on discharge measurements and by weir formula for
discharge over spillway (for periods when gage helghts were available, the discharge
computed by Geological Survey from stage-discharge relation checked that of Montana
Power Co. well within 1 percent).

Rating table, water year 1946-47 {gage helght, in feect,
and discharge, in second-feet)

1.6 2,550 5.5 11,800
2.2 3,580 7.0 16,700
3.0 5,190 8.5 22,200
4.0 7,580 9.2 24,900

Discharge, in seccnd-feet, water year October 1946 tc September 1947

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 4,000 4,890 6,390 4,210 4,100 4,250 5,710 8,390 8,120 | 12,800 3,400 3,330
2 4,200 4,960 6,780 4,200 4,000 4,140 5,980 9,690 8,870 {11,800 3,250 3,560
3 4,180 4,920 5,910 3,590 4,210 3,770 6,400 | 10,600 8,950 9,490 3,260 3,620
4 4,280 4,760 4,660 3,810 3,770 4,290 7,120 9,500 | 10,000 7,040 3,050 3,480
5 4,380 4,710 4,730 3,800 3,630 4,470 7,030 ) 12,000 } 10,900 6,210 3,070 2,850
3] 4,270 4,700 4,730 3,400 3,690 4,230 6,710 | 14,000 | 12,500 6,130 3,130 3,590
7 4,880 4,580 4,340 3,400 3,750 3,800 6,910} 17,100 | 13,700 7,830 3,080 3,490
8 5,240 4,580 5,460 3,410 3,720 4,270 7,020 { 18,100 | 13,100 7,980 2,560 3,440
9 4,630 4,350 5,870 3,380 3,960 4,440 6,970 { 20,700 | 15,700 7,180 3,070 3,400

10 4,700 4,440 5,210 2,740 3,990 4,300 7,030 { 21,100 | 18,900 6,690 3,100 3,400

11 4,460 4,490 5,300 3,400 3,940( 4,420 6,980 19,600 [ 21,400 | 6,850 3,060 3,420
12 4,330{ 4,530( 5,290( 3,920{ 3,820 4,500| 6,990 | 21,800 | 24,100 | 7,600 3,000| 3,180
13 4,180{ 4,520 5,370| 4,000{ 3,740 4,570| 6,560 | 22,600 | 24,500 | 7,890 3,080 3,830
14 4,460 4,570 5,820 4,000{ 2,690 4,580 6,770 | 23,000 | 23,700 | 6,550 3,030 3,550
15 4,330| 4,640] 4,790 4,000| 3,680| 4,470| 6,860 | 21,800 | 21,400 | 6,450 2,620 3,710

18 4,260| 4,780] 4,990| 3,800| 3,720 4,380| 7,600 18 100 | 19,200 | 6,530 2,940 3,680
17 4,330 4,930 4,920| 2,600{ 4,120{ 4,750{ 9,180 | 16,700 { 18,400 | 5,250 2,920| 3,610
18 4,360| 4,550| 4,270| 3,500| 4,040| 4,790| 9,780 | 15,000 | 19,000 | 4,710 2,970 4,120
19 4,330 4,600| 4,260| 3,800| 4,000| 6,160 | 10,600 | 13,700 {19,200 | 4,490 2,960| 4,060
20 4,310 5,230{ 3,940| 4,000| 4,010| 6,740 9,940 | 10,300 | 20,300 | 4,470 2,920 4,050

21 4,260| 6,200f 4,200| 4,000| 2,960 7,730 | 11,200 { 10,900 | 20,300 4,250 3,100 3,940
22 4,350 4,730 4,000 3,800| 3,940 8,250 | 12,100 { 11,500 | 18,500 | 4,280 2,640 4,100
23 4,500 3,870 3,300| 3,500 4,070 7,620 11,800 ( 10,300 | 20,300 | 4,310 2,970 5,090
24 4,500 4,000| 3,800|1 2,790| 4,100| 8,230 | 11,500 9,830 | 18,500 | 4,040 3,050 6,700
25 4,450 4,400 3,880 3,530 4,220 8,100 | 10,900 9,420 | 14,400 3,950 3,140 6,650

26 4,350| 3,960| 4,620| 3,800| 4,580| 7,490] 10,000 | 8,600 |12,100 | 4,120 3,070 5,640
27 4,400 4,140| 5,200| 3,840| 4,720 7,080| 4,160 6,320 | 11,700 | 4,120 3,290| 5,640
28 4,220| 4,540 5,310| 4,210| 4,610| 6,890 10,000 5,890 | 11,800 | 3,600 3,320f 5,400

29 4,870 6,300 4,920 4,200 - 7,370 9,500 6,560 { 13,400 3,660 2,850 5,360

30 4,890 7,330 4,040 4,200 - 5,870 8,590 7,130 } 14,100 3,640 2,670 5,420
31 4,870 - 3,800 4,300 - 5,010 - 8,170 - 3,380 3,260 -
Seccnd— ind Runof{ in

Month foot-days Naximun Minimua Mean acre~feet

Octcber.... 137,770 5,240 4,000 4,444 273,300
November. - 143,300 7,330 3,960 4,777 284,200
December. ..... 150,100 6,780 3,300 4,842 297,700
1,788,700 12,800 1,560 4,901 | 3,548,000

115,100 4,300 2,600 3,714 228,400

109,780 4,720 2,690 3,921 217,700

170,940 8,250 3,770 5,514 339,100

251,890 12,100 5,710 8,396 499,600

418,400 23,000 5,890 13,500 829,900

487,040 24,500 8,120 16,230 966,000

187,300 12,800 3,380 6,042 371,500

93,830 3,400 2,560 3,027 186,100

126,110 6,700 2,850 4,204 250,100

Water year 1946-47 ...................... 2,391,590 24,500 2,560 6,552 | 4,744,000
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Missouri River at Fort Benton, Mont.

Locatlion.- Water-stage recorder, lat. 47°49', long. 110°39', in NEL sec. 26, T. 24 N., R.
8 E., at highway bridge at Fort Benton, 4 miles upstream from Shonkin Creek. Datum of
gage 1s 2,614.05 feet above mean sea level, datum of 1929.

Drainage ares.- 24,600 square miles.

Records avallable.- July 1881 to September 1947 (1881-89 published in Water-Supply Paper
H = published in Water-Supply Paper 761).

Average discharge.- 66 years, 8,143 second-feet.

Extremes.- Maximum discharge during year, 34,200 second-feet June 16; maximum gage height
observed, 11,90 feet Feb. 4 (backwater from ice); minimum discharge, 996 second-feet
(regulated) Oct. 30 (gage height, 0.32 foot); minimum daily, 1,800 second-feet Nov. 20.

1881-1947: Maximum discharge observed, about 140,000 second-feet June 7, 1908
(gage height, 18.5 feet, present datum), from rating curve extended above 50,000 second
feet; minimum, 320 second-feet (regulated) July 5, 1936 (gage height, -0.50 foot); mini-
mum daily, 627 second-feet July 5, 1936.

Remarks.- Records good except those for periods of ice effect or no gage-height record,

T which are fair. Many diversions from tributaries above station. Some regulation by
reservoirs. Conslderable diurnal fluctuation at medium and low flow caused by power
plants above station.

Rating tablce, water year 1946-47, except periods of ice effect
{gage helght, in feet, and discharge, in second-feet)

1.4 3,270 4.5 13,600
2.0 4,830 5.5 18,300
2.8 7,170 6.5 23,600
3.5 9,490 7.8 31,200

Discharge, in second-feet, water year October 1946 to September 1847

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 5,180 6,240 9,080 14,000 b4,200| b4,400 7,530 { 15,800 | 11,100 | 16,500 4,490 3,330
2 5,140 6,110 9,860{ b4,200| b4,300| b4,800 | a7,000 | 15,000 | 12,300 | 16,400 4,500 4,230
3 5,210 6,440 8,940 15,100 | b4,900] b5,100 ) a7,700 | 15,000 | 12,300 | 15,200 4,230 4,200
4| 5,710 6,430 9,110| b4,900| b5,200 | b4,800 8,510 | 16,600 | 13,500 | 14,100 4,660 4,580
5 5,590 6,450 8,580| b4,800| b5,200| b4,400 8,540 | 18,400 | 13,800 | 10,800 4,290 4,380
6 5,230 6,110 7,020 b5,5001 15,500 b4,400 8,800 | 18,400 | 15,000 8,940 4,320 4,370
7 6,250 6,140 5,880} b5,700| b4,800| b4,500 9,190 | 18,700 | 15,800 8,330 4,090 3,430
8 5,720 6,330 6,930 | b6,000| b4,400 | b4,400 8,630 | 23,500 | 17,200 8,870 |a4,200 4,690
9 6,060 5,820 6,670 6,390 | b3,600 | b4,800 8,740 | 26,100 | 19,400 9,570 {a3,900 3,950

10 6,200 5,970 6,850 5,240 b4,600| b5,100} 9,020 | 28,000 { 21,700 9,210 [a3,600 4,110

11 6,020 5,870 7,580 5,000 | b4,400 | 15,400 8,340 | 30,400 | 26,800 8,830 | a4,000 4,200
12 5,840| 5,870| ¥7,120| b4,400| b5,500] b6,100 9,000 | 30,200 | 29,000 8,280 |a4,400 4,420
13 5,870 5,350 b6,000( b4,300( b5,900| 5,900 8,350 | 29,000 | 3C,300 8,800 |a3,800 3,980
14 5,660| 6,120| b3,400| b4,200| b5,600 | b5,100 9,160 | 28,600 | 30,900 9,240 |a4,100 3,850
15 5,330 5,940} b3,200| b4,200] 4,870| b6,400 8,810 | 28,600 | 31,100 9,690 |a4,900 5,220

16 5,830( 5,750( b5,800| b4,500| 4,130 b8,600 9,790 | 28,300 | 31,000 7,790 {a3,600 4,100
17 5,630 6,120 15,600 [¥b5,200 5,760 [b13,000 | 10,400 | 27,100 | 29,600 7,310 | a3,500 5,330
18 5,460 5,440| b5,000 5,340 | b5,400 |b12,800 | 11,200 | 24,400 | 26,500 7,690 1 a4,300 5,300
19 5,860f b4,000( b5,800| 4,170| b5,000 ¥bl3,000 | 12,500 | 22,300 | 25,400 7,280 ja3,900 5,340
20 5,720{ b1,800 5,740 b5,000 | b5,200 [b12,400 { 14,000 | 20,600 | 25,400 6,490 {a3,800 5,35

21 5,670 b2,000 5,710 | b5,300{ b5,600 | 11,300 | 14,700 | 18,200 | 25,300 6,260 | a4,000 5,080
22 5,580 b4,000 5,63G| 5,490 b5,700 | 11,400 { 14,900 | 15,800 | 26,000 | 5,690 4,210 5,860
23 5,610 b4,800 8,050 5,590 | b4,900{ 11,600 | 15,700 | 16,200 { 25,600 6,120 | 3,450 5,730
24 5,690| b7,200 6,580| 5,670| b4,600 | 11,500 | 16,200 | 16,200 | 24,500 5,640 | 3,960 5,470
25 5,700| b6,400 5,250| 6,340} b4,500 | 10,700 | 15,800 | 14,400 | 24,300 5,230 | 4,210 7,460

26 6,050 ©5,900( b6,400 5,270 b4,300 | 10,400 | 14,900 | 13,200 | 22,100 6,080 | 4,090 7,910
27 5,850| b6,400| b5,800 6,540 [ b4,100 [*10,400 | 14,500 | 13,000 | 18,400 4,580 | 3,950 8,020
28 6,140 b6,600| 04,800 | b4,900| b3,600 | 9,260 | 13,900 | 11,000 | 16,300 5,830 | 4,020 6,600
29 6,250{ b6,700{ b4,000| b4,800 - 9,040 § 13,600 9,690 | 15,700 5,210 4,090 6,700

30 5,990 8,390 | b4,600 ! b4,600 - 9,450 | 15,600 9,830 116,100 4,560 4,180 6,640
31 6,020 - 4,900 | b4,200 - 8,910 - 10,900 - 4,720 3,700 -
- N ff in
Month tig‘.jfggys Maxisum | Minimum Mean :g::—te ot

October. ... .. ... .. .. i 178,070 6,250 5,140 5,744 353,200

November. ..... e e, 172,690 8,390 1,800 5,756 342,500

December................ .. it 195,880 9,860 3,200 6,318 388,500

2,285,070 16,100 1,800 6,288 4,552,000

156,840 6,540 4,000 5,059 311,100

135,760 5,800 3,600 4,849 269,300

250,360! 13,000 4,400 8,076 496,600

335,010 16,200 7,000 11,170 664,500

614,420 30,400 9,680 19,820 1,219,000

652,400 31,100 11,100 21,750 1,294,000

259,240 16,500 1,560 8,363 514,200

125,440 4,900 3,450 4,079 250,800

153,840 8,020 3,330 5,128 305,100

Water year 1946-47 .. .. ................. 3,230,950 31,100 1,800 8,852 6,409,000

* Winter discharge measurement made on this day.
a No gage-height record; discharge computed on basis of outflow records of Morony power plant.
b Stage-discharge relation affected by ice.
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Missouri River at Loma, Mont.

Location.- Water-stage recorder, lat. 47°56', long. 110°28!', in lot 6, SE% sec. 8, T. 25
1 , at Loma, half a mile downstream from Marias River.

Draiﬁége area.- 3

4,100 square miles.

Records avallable.- February 1935 to September 1947.
Average discharge.- 12 years, 6,867 second-feet.

EXTrémes.- Meximum discharge during year, 36,700 second-feet May 12; maximum gage height,
.25 feet Jan, 7 (backwater from ice); minimum discharge, 2,120 second-feet (regu-
lated) Sept. 13 (gage height, 2.49 feet); minimum daily, 2,200 second-feet Nov. 21.

1935-47:

Maximum discharge, 55,800 second-feet June 17, 1943 (gage helght, 12.9¢

feet); minimum, 486 second-feet (regulated) July 5, 6, 1936 (gage height, 1.70 feet);
minimum daily, 638 second-feet (regulated) July 5, 1936.
Remarks.- Records good except those for periods of ice effect or no gage-height record,
Many diversions from tributaries.
Conslderable diurnal fluctuation at medium and low flow caused by power plants above

Wwhich are fair.

station.

Ratin%

Oct. 1 to Mar. 21

Some regulation by reservoirs.

Mar. 22 to Sept. 30

tables, water year 1946-47, except periods of ice effect
gage helght, in feet, and discharge, in second-feet)

3.7 5,200 3.0 3,360 7.0 19,300
4.0 6,160 4.0 6,400 8.5 27,750
4.5 7,980 5.0 9,900 10.0 36,700
5.0 10,030 6.0 14,360

5.6 12,800

Discharge, in second-feet, water year October 1946 to September 1947

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr.. May June July Aug. Sept.
1| 5,680| 6,690{ 10,000| 4,200{ 4,200| 4,500 10,900| 18,300 13,400| 18,300| 4,970| 3,470
2| 5,460 6,710 12,500 4,400| 4,300| 4,900 9,720| 18,800| 13,900| 18,300| 4,820 4,320
3| 5,540 6,850| 11,000| s5,400| 5,000| 5,200 9,730| 18,300| 14,400( 17,300| 4,760| 4,700
4 5,980 7,120| 11,000 5,200 S,300| 4,900| 10,100| 18,800| 15,300 15,800 4,880| 4,470
5| 6,010f 7,000 9,610 5,200 5,400| 4,500| 10,500| 22,600{ 16,300| 12,900| 4,480| 4,570
6| 5,990 6,840 7,450 5,800| 6,000| 4,500{ 10,700 22,600| 16,800| 10,500 4,440| 4,590
7| 6,520 6,820f 6,970 6,100( 5,200 4,600 10,300 23,800 17,800 9,680 4,500 4,550
8( 6,380 6,940 6,970 6,500 4,600 4,600 9,940 26,600 19,300| 9,520 4,570| 3,900
9! 6,490 6,970 6,640 7,000 3,800 5,000 9,840| 28,900| 21,000| 11,000{ 4,570 4,460
10| 6,830 6,540 7,140| 6,000 4,800| 5,400| 10,100| 31,300{ 23,200| 9,300 4,310( 4,170
11| 6,380 6,620{ 7,720 5,800 4,900| 5,800 9,530| 34,900| 28,900 9,560| 4,110 4,450
12| 6,420 6,820[ 7,200 4,800 6,000| 6,600| 10,200 35,500 33,100| 9,150| a4,600| 4,470
13| 6,520 6,090{ 6,280 4,600( 6,800( 6,400 9,540 34,300 34,300{ 9,470| a4,300| 4,920
14| 5,980] 6,520 3,800\ 4,400 7,200| 6,600 9,920 33,100| 34,900{ 9,370| a4,500| 4,110
15| 6,010, 6,340 3,300 4,400{ 7,000| 7,000 9,880 33,100 34,900{ 10,300| a5,200| 4,720
16| 6,220{ 6,140 5,900| *4,800| 7,600| 9,500| 10,800| 33,100| 34,300 8,630| a4,200| 5,150
17| 6,300, 6,360 5,800 5,600| 8,000| 15,000| 11,600| 31,300| 33,700| 7,930| a4,000| 5,040
18| 5,880 5,990, 5,200/ 5,800 7,000| 15,000| 12,900 28,900{ 30,700| 8,430 a4,600| 5,800
19( 6,260 4,600 6,200( 4,700( 6,200( 16,000 14,400 26,000{ 28,900{ 7,720 a4,400( 6,090
20| 6,060 2,400 6,370{ 5,400| 6,200| 16,500| 15,800| 23,800| 29,500| 6,810| a4,200| 5,550
21| s,l20{ 2,200 6,110/ 5,700| 6,500| 18,000| 16,800| 21,500| 28,900| 6,770| a4,300| 5,590
22| 5,9701 4,000/ 6,220/ 6,000/ 6,500| 21,500| 17,300 18,300| 29,500 6,380| a4,500| 6,050
23| 6,110{ 4,800/ 7,990/ 6,200| 5,600| 19,800, 18,300/ 18,800| 28,900 6,470| a4,000| 6,240
24| 6,080 7,200 6,880 6,400| 5,000| 18,300| 18,300 18,800 27,800| 6,210| a4,300| 6,510
25| 6,180 6,800 6,060/ 7,300| 4,800| 14,400 18,300 17,300 27,800| 6,060| a4,700| 7,900
26| 6,410 6,500{ 6,030 6,200{ 4,500| 12,900| 17,300| 15,300| 25,500 6,170| 4,480| 8,360
27| 6,370 6,900 6,410/ 7,600| 4,200| 12,000 16,800| 14,800| 21,500| 6,040 4,420] 8,570
28| 6,770 7,200f 5,100 5,400{ 3,600 11,600| 15,800| 13,900 18,300] 5,530 4,720] 7,130
291 6,980 7,400] 4,000 5,100 - 10,800 15,300| 12,000( 17,800| 5,550 4,340] 7,390
30| 6,790 8,200 4,700 4,800 - 11,300 18,300| 12,000| 17,800| 5,430( 4,710} 7,220
31 6,870, - 5,100| 4,300 - 11,700 - 12,500 - 4,860 4,620 -
Second— Runoff in
Month foot—days Vaxinum Minimum Nean acre-feet
00tObOr. ..ottt 193,560 6,980 5,460 6,244 383,900
November . B 187,560 8,200 2,200 6,252 372,000
December . . 211,650, 12,500 3,300 6,827 419,800
Calendar year 1946 ...................... 2,572,500 19,000 2,200 7,048| 5,102,000
JARUATY . ..ottt et eee e 170,900 7,600 4,200 5,513 339,000
February 156,200 8,000 3,600 5,579 309, 800
March. . 314,800 21,500 4,500 10,150 624,400
April 388,900 18, 300 9,530 12,980 771,400
May. . 720,200 35,500 12,000 23,230| 1,428,000
June 738,400 34,900 13,400 24,610 1,465,000
July. 286,640 18,300 4,860 9,246 568,500
August. . 139,500 5,200 4,000 4,500 276,700
September. 164,220 8,530 3,470 5,474 325,700
Water yeAr 1946-47 ...................... 3,672,530 35,500 2,200 10,060{ 7,284,000

* Winter discharge measurement made on this day.
a No gage-height record; discharge computed on basis of records for Missouri River at Fort Benton
and Marlas River near Brinkman.
Note.- Stage-discharge relation affected by ice Nov. 19 to Dec. 1, Dec. 14-19, Dec. 28 to Mar. 21
(rio gage-height record Jan. 31 to Feb. 13).
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Missouri River at power-plant ferry, near Zortman, Mont.

Location.- Water-stage recorder, lat. 47°44', long. 108°56', in EINE} sec. 30, T. 23 N.,
. E., at power-plant ferry, 5 miles downstream from Cow Creek and 30 miles south-
west of Zortman.

Drainage area.- 40,600 square miles.

Records available.- February 1934 to September 1947.

Average discharge.- 13 years, 7,376 second-feet.

Extremes.- Maximum discharge during year, 38,800 second-feet May 13; maximum gage helght,
30.T6 feet Mar. 19 (ice jam), from floodmark; minimum daily discharge, 2,300 second-
feet Nov. 22; minimum gage height, 3.72 feet Oct. 1.

1934-47: Maximum discharge, 63,800 second-feet June 20, 1943; maximum gage height,

that of Mar. 19, 1947; minimum discharge, 1,120 second-feet (regulated) July 8, 1936
(gage height, 1.92 feet); minimum daily, 1,220 second-feet Dec. 13, 1936.

Remarks.- Records good except those for periods of ice effect or no gage-height record,
which are poor. Many diversions from tributaries. Flow partly regulated by reservoirs.
Considerable fluctuation at medium and low flow caused by power plants above station.

Discharge, in second-feet, water year October 1946 to September 1947
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept .

5,800 7,380/ 11,000 5,500! 4,500 4,700} 12,000 | 20,000 | 14,900 | 20,400 } 6,070 5,320
6,340 6,800| 13,000] 5,000! 4,600 5,200/ lo,500 | 20,500 | 15,400 | 20,400 } 5,920 5,180
5,880 7,390| 14,000| 5,500 5,200] 5,400( 10,000 | 20,000 | 16,000 | 20,400 5,760 4,900
5,720 7,390 13,000 5,700 5,500 5,500) 10,000} 20,000 |{ 17,000 | 20,400 5,620 4,900
6,070 7,560 11,000 5,700 5,800 5,000]| 10,300 21,500 | 18,200} 18,700 | 5,620 5,040

6,550 7,920 8,500 6,000| 6,300 5,000| 10,600 | 23,900 | 19,200 | 16,000 | 5,620 5,040
8,390 7,740 7,500{ 6,500! 6,400/ 5,000 11,000} 25,100 | 19,200 | 13,000 5,470 5,180
6,550 7,560 7,500 6,900 5,200{ 5,000| 10,800 | 26,300 | 20,900 | 11,800 5,320 5,180
7,390 7,560 7,300 7,300 4,500 5,300| 10,300 | 28,700 | 22,100 | 11,000 | 5,320 5,040
10 6,710 7,740 *7,800 7,700 5,000} 6,000( 10,300| 31,700 | 24,500 | 11,800 5,470 4,900

WO AL+ E

11 7,220 7,390! 8,300{ 7,000f{ 5,500 6,500} 10,000} 34,300 27,500 | 12,200 5,180 5,040
12 7,220} 7,220! 8,400/ 5,400/ 6,500 7,000| 10,500 36,900 | 31,700 | 12,200 | 5,040 5,040
13 7,040 7,250 7,000{ 5,000 7,200 7,000} 10,500 | 38,800 | 36,200 | 11,000 | 5,040 5,040
14 7,040 6,880 5,000 4,800| 7,500 7,000| 10,500} 37,600 | 37,600 | 10,609 | 5,470 5,320
15 6,550 6,740 3,700| 4,800| 7,600 7,500| 10,500 | 36,300 | 38,200 { 11,000 | 5,470 5,320

16 6,880 6,880 8,000 5,400 8,000f 11,000| 11,000{ 3€,200 | 38,200 | 11,400 { 5,320 5,040
17 6,510 6,880 8,200 6,000 8,500 16,000( 12,0v0 | 36,900 | 38,200 { 11,000 | 5,620 5,470
18 6,820 6,700 5,800 6,200 8,000! 16,500( 13,500 | 35,600 | 37,600 | 9,890 5,620 5,920
19 6,550 5,000 6,500 6,000| *6,300{ 17,000| 15,000 | 33,000 | 34,300 9,160 5,180 6,230
20 6,390 3,500 6,700 5,800 86,3001 18,000 16,500 | 29,900 | 31,700 | 9,160 5,040 6,550

21 6,710 2,500 6,600 6,000 6,700( 19,000{ 17,000 | 27,500 | 31,100 8,800 | 5,320 6,710
22 6,710{ 2,300 6,700 6,500 7,000 22,000{ 17,800 25,100 { 31,100 8,090 5,620 6,550
23 6,710 5,000 8,200 6,800 6,800| 25,000 18,300 | 22,100 | 31,100 7,560 5,470 6,550
24 6,560 7,500/ 8,500 7,200 6,000| 23,000} 18,800 { 22,100 | 31,100 7,390 5,320 6,710
25 6,590 7,800 7,000 7,600 5,200 20,000 19,000 | 22,100 | 30,500 7,560 5,180 6,880

26 6,960 7,500| 6,500 7,500 5,000 17,000 | 19,000 | 20,400 | 29,900 7,380 | 5,180 7,040
27 6,960 7,500 6,800 7,700 4,500( 15,000 18,500 ( 18,700 | 28,100 6,880 ( 5,180 7,920
28 7,420 7,700 6,500 8,000{ 4,000| 14,000| 17,000 17,800 | 25,100 7,560 5,180 8,440
29 6,910 8,000 4,500 6,000 - 13,000 | 16,800 { 16,500 | 22,100 6,550 5,180 8,620
30 7,630 8,700 5,000 5,200 12,000 | 18,200 { 14,900 | 20,400 6,710 5,180 8,440

31, 7,680 5,500 4,700 - 12,000 - 14,400 - 5,710 | 5,320
Seoond- Runoff in
Month foot—days Maximum Minimum Mean acre-fest
208,460 7,680 5,800 6,725 413,500
203,980 8, 700 2,300 6,799 404,600
236,000 14,000 3,700 7,613 468,100
2,845,430 20,400 2,300 7,796 5,644,000
191,400 8,000 4,700 6,174 379,600
169,600 8,500 4,000 6,057 336,400
357,600 25,000 4,700 11,540 709,300
406,200 19,000 10,000 13,540 805, 700
815,200 38,800 14,400 26,300 1,617,000
819,100 38,200 14,900 27,300 1,625,000
352,710 20,400 6,710 11,380 699,600
167,300 6,070 5,040 5,397 331,800
179,510 8,620 4,900 5,984 356,100
Water year 1946-47 ...................... 4,107,060 38,800 2,300 11,250 8,147,000

¥ Winter discharge measurement made on this day.

Note.- Stage-iischarge relation affected by lce Nov. 18 to Jan. 4, Feb. 19 to Mar. 18. No gage
heTght record Jan. 5 to Feb. 18, Mar. 19 to May 5 (stage-discharge relation affected by ice part of
periods); discharge computed on basis of weather records and records for station at Loma.
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Fort Peck Reservoir at Fort Peck, Mont.

Locatlon.- Water-stage recorder, lat. 48°00126", long. 106°23'49", in sec. 14, T. 26 N.,
R.41I E., in No. 4 emergency gate shaft of dam on Missourl River at Fort Peck, 2 miles
downstream from Bear Creek, 9% miles southwest of Nashua, and 11 miles upstream from
Milk River. Datum of gage is at mean sea level, datum of 1929.

Drainage area.- 57,725 square miles.

Records available.- October 1938 to September 1947. June 1937 to September 1938 in files
of office o ssourl River Division, Corps of Engineers.

Extremes.- Maximum contents during year, 17,040,000 acre-feet July 13 (elevation, 2,242.60
Teet); minimum, 12,970,000 acre-feet Oct. 27 (elevation, 2,223.35 feet).
1937-47: Maximum contents, that of July 13, 1947.

Remarks.- Reservolr is formed by earth-fill dam; storage began in 1937; dam completed in
Usable capacity, 18,800,000 acre-feet between elevatlons 2,095 feet (lowest
outlet) and 2,250 feet (top of 25-foot gates) above mean sea level. Elevation of crest
of spillway, 2,225 feet. Dead storage below elevation 2,095 feet, 617,000 acre-feet.
Figures given herein represent contents above elevation 2,095 feet. Water is stored
to supplement low-water flow of Missourl River during navigation season. Elevations
materially affected by wind.

Cooperation.- Gage readings furnished by Corps of Engineers.

Monthly elevation and contents, water year October 1946 to September 1947

Change fn contente

Date Elevation Contents during month
(feet)t (acre-feet) (acmgfﬁt)
2,224.94 13,280,000 -
2,223.49 12,990,000 -290,000
2,224.37 13,160,000 +170,000
2,225.32 13,350,000 +190,000
- - +1,440,000
2,226.21 13,530,000 +180,000
2,227.83 13,850,000 +320,000
2,233.30 14,980,000 +1,130,000
2,234.43 15,230,000 +250,000
2,237.77 15,950,000 +720,000
2,242,04 16,910,000 +960,000
2,241.31 16,740,000 -170,000
2,236.63 15,700,000 -1,040,000
2,231.13 14,530,000 -1,170,000
Water year 1946-47....... - - +1,250,000

t Elevation at midnight.
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Missouri River below Fort Peck Dam, Mont.

Location. - Water- stage recorder, lat. 48°02'30",
42 E., 32 miles upstream from Milk Rlver 6 miles south of Nashua, and 8 miles

downstream from Fort Peck Dam,

long. 106°21'10",

in MW sec.

27

6, T. 26

Datum of gage 15 2 ,020.00 feet above mean sea level,
datum of 1929 (Corps of Englneers bench mark).

Dralnage area.- 57,800 square miles.

Records avallable.- March 1934 to September 1947,

Average discharge.- 13 years, 6,055 second-feet.

Extremes (regulated).- Maximum daily discharge during year, 27,000 second-feet Sept.

minimum discharge, 690 second-feet Mar. 23.
51,000 second-feet Aug. 8, 1946; maximum gage helght

1934-47;

Maximum discharge,

observed, 12.30 feet Mar. 10, 1936 (ice jam),
daily reverse flow, 400 second-feet Mar. 29, 1943 {(backwater from Milk River);
mum gage height, 0.38 foot June 7, 1943.

24;

site and datum then in use; maximum

mini-

Remarks.- Records good except those for periods of ice effect and backwater from Milk
-River or from splllway discharge, which are fair.
Flow completely regulated by Fort Peck Reservolr (see preceding page).

Many diversions from tributaries.

Discharge, in second-feet, water year October 1946 to September 1947

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 15,800 2,260 1,390 4,800 1,800 | *1,500 1,600{ 19,400( 11,300 7,740 | 22,100 | 24,800
2| 14,700 2,020 1,340 4,800 800 1,000 1,670{ 18,300| 12,100 7,800 | 21,400 | 24,400
3| 14,700 1,690 | *1,730 4,700 1,600 1,400 1,730} 17,100 12,100 8,970 | 20,000 | 25,400
4( 14,900 1,730 1,740 4,800 1,800 1,700 1,620( 16,500( 12,000| 10,000 | 20,400 | 25,100
5| 14,700 2,040 1,790 4,800 2,000 1,900 1,590| 15,500| 12,000 9,830 | 21,100 | 25,400
6| 11,200 2,290 1,780 4,800 1,900 2,000 970} 12,600| 12,000 9,860 21,200 | 25,400
7! 8,930 2,360 1,640 4,800 1,900 2,000 1,650| 11,000{ 11,900 9,050 | 21,200 | 25,200
8| 7,910| 2,780} 1,300 | 4,800 ! 1,800 1,400t 1,870/ 9,850( 10,800} 7,900 | 21,200 | 25,100
9 9,240 3,370 1,240 4,800 800 1,270 2,660 10,400 12,000 7,940 | 20,900 | 24,800

10| 8,19 2,230 1,640 4,500 1,800 *1,090 5,650( 10,100| 11,400 8,160 | 20,900 | 24,600

11 9,390 1,800 1,700 3,200 2,200 1,010 8,510 9,990 8,670 8,100 | 21,000 | 25,000

12| 10,200 2,080 1,980 | 2,800 | 2,300 1,030| 11,000 9,860/ 7,680| 8,830| 22,200 25,800

13| 12,300 [ 2,060 2,780 | 2,900 2,200 1,120( 13,000| 10,200{ 7,540| $,710| 21,800 25,000

14| 11,500 2,090 3,530 3,600 2,100 1,240! 14,000{ 10,100 7,090 9,270 | 21,000 | 24,200

15| 13,100 2,440 3,670 3,800 2,000 1,250{ 13,500| 10,100 7,180 9,760 | 20,100 | 24,700

16| 12,000 2,570 4,430 4,000 1,200 1,020f 13,500f 10,000 7,600( 10,100 20,200 | 25,100

171 12,900 2,300 5,710 4,100 1,400 1,020 14,400} 10,000 7,570} 10,400 | 19,800 | 25,000

18| 13,600 1,960 | 6,320 |[*4,200 | 1,500 1,270| 16,200| 10,000| 9,490} 10,200{ 20,300 | 25,000

191 12,000 2,000 4,600 3,600 1,700 1,530{ 17,400| 10,700 7,350| 11,100| 20,300 | 25,000

20( 12,500 2,460 4,690 4,000 1,800 1,580 17,500|( 12,000 7,350| 12,300] 20,300 | 25,100

21 12,500 | 2,460 | 4,580 | 3,800 [ 1,800 1,590| 17,400) 12,000| 7,350| 14,600) 20,200 | 23,400

22| 11,300 2,510 4,600 3,800 1,600 1,400| 17,400} 12,000 7,480 15,400 20,200 | 24,600

231 11,700 1,900 4,490 3,900 800 690 17,500| 12,100 7,460| 15,100 20,300 | 24,800

24| 8,930 1,330 | 4,470 | 4,210 | 1,600 1,690{ 17,400| 12,000 7,510| 14,400 20,300 | 27,000

25 9,080 1,470 4,490 | *4,170 1,700 1,680{ 18,900| 12,000 7,480 | 14,400 20,200 | 21,400

26| 8,780 1,820 | 4,520 | 3,220 | 1,800 1,700| 19,600( 12,000| 7,580 14,300| 20,000 | 24,800

27 7,910 1,920 4,600 2,260 1,800 1,730( 20,000( 12,000 7,550 13,800 { 19,900 | 25,400

281 5,990 | 1,660 | 4,600 2,340 | 1,800 1,680 20,100| 12,600 7,390} 14,200 | 18,200 | 24,700

29| 4,270 1,410 4,700 2,420 - 1,670| 20,100| 12,900 7,590} 15,900 23,200 | 25,000

30 2,950 1,550 4,700 2,400 - 1,010| 20,000| 11,400 7,650 18,600 25,000 | 25,000

31 2,500 - 4,700 2,200 - 1,700 - 11,900 - 20,700 | 25,000 -

Second- s Runoff in

Month foot-days Maximum Minimum Mean acre-feet

October........ ... ..ol 325,670 15,800 2,500 10,500 646,000
November . 62,560 3,370 1,330 2,085 124,100
December 105,450 6,320 1,240 3,402 209, 200
1,898,331 21,200 892 5,201 3,765,00u

118,520 4,800 2,200 3,823 235,100

47,500 2,300 800 1,696 94,210

43,870 2,000 690 1,415 87,010

348,420 20,100 970 11,610 691,100

376,600 19,400 9,850 12,150 747,000

270,160 12,100 7,090 9,005 535,900

358,420 20,700 7,740 11,560 710,900

649,900 25,000 18, 200 20,960 |1,289,000

746,200 27,000 21,400 24,870 1,481,000

Water year 1946-47 ................. ...} 3,453,270 27,000 690 9,461 6,850,000

* Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by lce Dec. 28 to Jan. 23, Jan. 30 to Mar. 8. Backwater
from spiliway discharge or Milk River Mar. 23 to Sept. 30; mean daily discharge from Fort Peck
Reservolr used as furnished by Corps of Engineers, Fort Peck district.
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Missouri River near Wolf Point, Mont.

Location,.- Water-stage recorder, lat, 48°04', long. 105°32', in NWi sec. 28, T. 27 N.,
K. 48 E., at highway bridge, 6 miles southeast of Wolf Point and 6 miles downstream
from Wolf Creek. Datum of gage is 1,958.57 feet above mean sea level, datum of 1920,

Drainage area.- 83,200 square miles.

Records available.- April 1930 to September 1947. September 1928 to April 1930 at ferry
Crossing at Wolf Point, 6 miles upstream,

Average discharge.- 19 years, 6,919 second-feet.

Extremes.- Maximum discharge during year, 27,200 second-feet Aug. 13; maximum gage height,
B feet Apr. 2 (backwater from ice); minimum caily discharge, 800 second-feet Nov.
26; minimum gage height observed, 1.23 feet Nov. 21
1928-47: Maximum discharge, 66,800 second-feet Mar. 25, 1939, from rating curve
extended above 39,000 second-feet; maximum gage height observed, 17.45 feet Mar. 30,
1930 (ice jam); minimum daily discharge, 320 second-feet Dec. 10, 1941.

Remarks.- Records good except those for periods of ice effect, which are fair. Many
diversions from tributaries. Flow regulated by Fort Peck Reservoir (see p. 26).

Discharge, in second-feet, water year October 1946 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept

1{ 13,800 3,160 1,200 5,400 1,400 | 2,300 | 15,000 |21,700 |12,800 | 9,160 |23,300 25,000
15,700 2,840 1,300| 5,400 1,700 | 2,200 | 15,000 |21,100 |13,100 9,280 |24,300 24,500
14,100| 2,550| 1,400| £,400 1,800 {*1,700 } 14,300 | 20,000 |12,700 9,040 [24,500 24,500
14,400{ 2,340( *1,800 5,400 1,900 | 1,400 | 13,200 | 19,100 |13,100 9,800 |23,100 25,200
14,900 2,100 1,900 | 5,500 | 2,100| 1,600 {13,100 | 18,700 |13,500 {11,400 [23,100 25,200

3
4
5
6| 14,700| 2,390 2,000 5,500} 2,200 1,900 | 11,800 {16,900 |13,500 |10,900 }22,900 25,200
7| 12,100 2,720 2,000 | 5,500 2,200 2,200 | *#9,930 | 14,100 {13,700 |10,900 |24,300 25,500
8 9,800 2,850 1,700 | 5,400 2,200 2,400 | 8,410 [ 12,400 13,700 10,400 |23,600 | 25,000
9 8,410( 2,980| 1,400] 5,300 2,200 2,300 7,460 {11,300 {13,400 9,280 |22,600 24,800
10 9,930 3,720 1,200 5,300 2,000 | 1,900 7,010 | 11,400 {13,400 9,540 |22,600 24,800

11| 8,910| 3,220{ 1,200} 5,300 1,500 |*1,300 | 8,540 {11,300 |13,000 | 9,410 |22,900 | 24,300
12| 10,100} 2,360| 1,600| 4,800 | 1,700 | 1,200 {12,400 {11,000 |10,100 | 9,540 {22,900 | 24,800
13| 10,900 *2,500| 2,000 | 4,000 1,900 | 1,300 | 16,000 {10,700 | 8,540 | 9,670 |26,200 | 25,800
14| 13,400| 2,640| 2,600| 3,200| 2,100 | 1,100 |17,900 | 10,100 | 7,930 |10,700 |24,300 | 24,800
15| 12,400| 2,510| 3,300| 2,500 | 2,100 | 1,000 |19,200 | 9,930 | 7,930 |10,700 |24,500 | 24,300

16] 14,400 2,890} 3,700 3,000 2,000 1,000 {18,900 {10,600 [ 7,930 [10,900 |23,300 24,300
17} 12,700] 3,400 4,300 | 3,200 1,800 1,200 {18,700 9,930 | 8,170 |10,600 }23,800 25,200
18| 13,200| 3,720 4,800] 3,200 1,500 1,300 }19,200 10,700 | 8,410 {11,100 {22,900 25,800
19| 13,700 2,470| 5,200 2,500 1,700 | 1,800 ; 20,000 {10,700 {10,200 {11,100 [22,000 25, 200
20| 13,400 2,010{ 5,300 | *2,100°| 1,800 2,000 | 20,000 |11,700 | 8,780 {11,700 |22,200 25,200

21| 12,000| 1,880} 5,300 1,700 2,100 | 2,200 | 19,400 |13,100 | 8,540 {13,000 (22,000 | 25,0C0
221 12,100 2,000 5,400 [ 2,000 | 2,100 2,500 | 19,600 {12,500 | 8,660 |14,600 {21,300 | 24,3CO
23| 11,300 1,700 5,500 2,500 | 2,100 2,500 {19,400 [12,800 | 8,780 {15,800 {21,300 | 23,800
24| 11,300 1,300 5,500| 3,000 2,000 2,200 {19,100 (12,700 [10,200 {16,300 {21,700 | 24,800
25 9,930 1,000 5,400 | 3,500 1,500 | 4,000 {19,100 {12,100 {10,400 (16,300 }|22,200 25,000

26 9,540 800 5,300 | *3,800 1,800 | 5,000 (20,000 {12,200 9,930 |16,300 |22,200 24,800
27 9,160 1,200 5,200 3,800 2,200 | 7,500 | 21,300 |12,500 9,540 (15,800 {21,700 | 25,000
28| 8,170 1,500} 5,000 3,800 2,300 (10,000 | 20,900 {12,500 9,280 (15,800 {21,100 25,200
29 6,270 1,600 | 4,800 | 3,200 - 11,500 | 21,300 |12,700 9,280 |15,000 {19,200 25,200

30 4,810 1,500 5,000 2,400 - 12,700 | 21,500 {13,500 9,160 |17,000 {23,100 25,200
31 3,720 - *5,300 | 1,600 - 14,200 - 13,100 - 20,700 |25,200 -

Second- ind Runoff in

Month foot-days Maximum Minimum Mean acre-feet
October.......... ... .. i, 349,250 15,700 3,720 11,270 692,700
November. . 69,650 3,720 800 2,328 138,500
DECEmBOT . .\ .o et et e 107,600 5,500 1,200 3,471 213,400
2,029,220 20,500 800 5,560 | 4,025,000

119,200 5,500 1,600 3,845 236,400

54,000 2,300 1,400 1,929 107,100

107,200 14,200 1,000 3,458 212,600

487,650 21,500 7,010 16,260 967,200

413,060 21,700 9,930 13,320 819,300

317,660 13,700 7,930 10,590 630,100

381,720 20,700 9,040 12,310 757,100

710,300 26,200 19,200 22,910 1,409,600

747,700 25,800 23,800 24,920 | 1,483,000

Water year 1946-47 ................. ....| 3,865,190 26,200 800 10,590 | 7,666,000

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 22 to Apr. 3. Discharge computed from wire-
welght gage readings Oct. 1-24, Nov., 17-21, May 5 to July 31.




MISSOURI RIVER MAIN STEM 29
Missouri River near Culbertson, Mont.

locatlon.- Water-stage recorder, lat, 48°08', long. 104°28', in SE sec. 34, T. 28 N., R.
T, on State Highway 22, 3 miles southeast of Culbertson and 10 miles downstream
from Big Muddy Creek. Datum of gage is 1,883.4 feet above mean sea level, datum of
1929 (Corps of Englneers bench mark).

Drainage area.- 92,500 square miles.
Records available.- July 1941 to September 1947.

Extremes.- Maximum discharge during year, 30,400 second-feet Aug. 14; maximum gage helght,

.83 feet Mar, 28 (backwater from ice); minimum discharge not determined, occurred
during perlod of lce effect; minimum gage height, 2.84 feet Nov. 21.

1941-47: Maximum discharge, 78,200 second-feet Mar. 26, 1943, from rating curve
extended above 25,000 second-feet; maximum gage height, 15.12 feet Mar. 26, 1943
(backwater from lce); minimum daily discharge, 575 second-feet Nov. 22, 1941; minimum
gage helght observed, 0.65 foot July 29, 1945.

Remarks.- Records excellent except those for perlods of lce effect or no gage-height rec-

ord, which are falr. Many diversions from tributaries. Flow partly regulated by Fort
Peck Reservolir (see p.26).

Discharge, in second-feet, water year October 1946 to September 1947
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

14,600 4,750 1,700 4,600| 1,800! 1,800 19,900{ 21,800 14,200f 9,800| 19,500 24,800
14,200 3,940/ 1,700{ 4,600| 1,800f 1,900| 19,200 21,800 14,000| 9,700| 22,800 26,100
14,400, 3,410 1,700{ 4,600 1,800; 1,800} 17,200 20,800 14,000{ 9,700{ 25,100 25,800
14,600} 3,070 1,700 4,600/ 1,800{ *1,800] 14,600 19,900 13,800{ 9,700} 26,100 25,100
14,200 2,850 *1,700| 4,600} 1,800 1,500{ 10,900 19,500 13,600 9,800} 25,400 25,100

1

2

3

4

5

6| 14,200; 2,560{ 1,700 4,600f 1,800 1,800{f10,800 18,800 13,800{ 10,800| 24,800, 25,800
7| 14,200 2,510{ 1,700| 4,600| 1,800{ 1,800|f12,000; 17,100{ 14,000{ 11,200| 25,100 26,100
8| 12,900/ 2,700 1,700{ 4,600| 1,800} 1,800}al3,000 15,200/ 13,800! 11,000| 26,100 26,100
9| 10,600 2,880} 1,700| 4,800f 1,800 1,800(f13,800, 13,600| 13,500 11,000 27,200 26,100
10 9,100, 2,980 1,700{ 4,600 1,800 1,800 9,300 12,600, 13,500| 10,100} 25,100, 25,800
11
12
13
14
15
16
17
18
19
20

9,300 3,230 2,900| 3,800f 2,000{ 1,800| *9,300/ 11,800f 13,400/ 9,700 25,100 25,800
9,300 3,660{ 2,900 3,800{ 2,000{ *1,500{ 210,600 11,800{ 13,400 9,700 25,1 25,800
9,700 *2,980| 2,900 3,800, 2,000{ 1,300{ 15,500 11,300{ 12,200 9,600| 26,4 25,100
10,600{ 2,570 2,900 3,800 2,000/ 1,200f 19,000 10,900{ 10,300 9,800| 29,600 25,400
12,300, 2,630 2,900 3,800 2,000 1,200 20,600 10,500, 9,600| 10,200{ 27,500 25,800

13,000 2,620 2,900{ 3,800{ 2,000{ 1,200{ 23,100 10,100 9,200{ 10,800{ 25,100{ 25,100
14,200 2,750 2,900 3,800 2,000 1,200f 22,600, 10,300, 9,200( 10,900! 24,500, 24,500
£13,800| 2,900{ 2,900 3,800} 2,000 1,200} 22,100{ 10,800, 9,100{ 10,900} 24,2001 25,100
a’ 3,700 3,000/ 2,900( 3,800{ 2,000 1,200{ 23,100, 10,900 9,300{ 10,900] 23,600 25,800
al4,000, 2,200 2,900 4,900| 2,000{ 1,200{ 23,600 10,900/ 9,800{ 11,200| 22,100, 25,100

21 [ al3, '00[ 2,100 4,900| *4,800f 1,500| 4,300 22,800‘ 11,200 10,500| 11,300| 22,100, 24,800
224 12,100 2,100 4,900 4,700f 1,500 4,300| 22,100 12,600 9,700 12,000| 22,400 f24,800
23| 12,200 2,100 4,900| 4,400( 1,500 4,300| 21,800 12,900{ 9,600 13,100| 22,100 f24,200
241 11,900 2,100, 4,900| 4,400] 1,500 4,300| 21,100, 13,100{ 9,600/ 14,700| 21,800 23,900
25| 11,800 2,100 4,900/ 4,800 1,500| 4,300| 20,200, 13,200/ 10,000| 15,500| 22,100| 24,800

26| al0,500{ 1,500, 4,900{ 4,400 1,500| 19,000{ 19,700 13,000{ 10,900{ 15,800{ 22,800, 25,100
27{ 29,500 1,500 4,900| *4,200| 1,500{ 19,000| 20,800 12,900{ 10,800/ 16,000| 22,800 23,900
28] ag,000 1,500] 4,900] 3,600/ 1,500| 19,000] 21,400| 13,100; 10,500 15,800! 22,800{ 23,900

29 a9,000| 1,500 4,9%00| 2,200 - | 19,000} 21,800| 13,400 10,300| 15,500| 21,600 24,800

30| £7,650 1,500{ 4,900| 1,800 - | 19,000} 21,800 13,400 10,000/ 15,300{ 19,900, 25,100
31| 6,030 - 4,900 1,700 - | 19,000 - | 13,800 - | 15,800 21,600] -
Second- Runoff in

Month foot-days Maximum Minimum Mean acre—feet

Ootober. 365,380 14,600 11,790 724,700
78,190 4,750 2,606] 155,100

99,900 - 3,223| 198,100

2,116,600 20,200 - 5,799) 4,198,000

125,900 - - 4,061] 249,700

50,000 - - 1,786 99,170

166,300 - - 5,365) 329,900

543,700 23,600 9,300 18,120{ 1,078,000

432,800 21,800 10,100 13,960 858,400

345,700 14,200 9,100 11,520 85,700

367,300 16,000 9,600 11,850 728,500

742,000 29,600 19,500 23,940| 1,472,000

755,600 26,100 23,900 25,190| 1,499,000

4,072,770 29,600 - 11,160} 8,078,000

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of records for stations below Fort Peck Dam
and near Wolf Point.

f Computed from partly estimated gage-height record.

Note.- Stage-discharge relation affected by ice Nov. 18 to Mar. 31.



30 MISSOURI RIVER MAIN STEM
Missouri River near Williston, N. Dak.

Location.- Water-stage recorder, lat:. 48°07', long. 103°44!', in sec. 31, T. 154 N., R.
TOT W., at Lewis and Clark Highway bridge, 7 miles west of Williston and 25 miles
downstream from Yellowstone River. Datum of gage 1s 1,830.20 feet above mean sea
level, datum of 1929,

Drainage area.- 164,500 square miles.
Records available.- September 1928 to September 1947.
Average discharge.- 19 years, 18,690 second-feet.

Extremes.- Maximum discharge during year, 210,000 second-feet Mar. 24; maximum gage height,

N cet Mar. 23 {backwater from ice}; minimum daily discharge, 4,000 second-feet
Nov. 27.

1928-47: Maximum discharge, 231,000 second-feet Apr. 4, 1930, from rating curve
extended above 80,000 second-feet; maximum gage height, 19.78 feet Mar. 28, 1943 (ice
jam); minimum daily discharge, 1,320 second-feet Dec. 28, 1939,

Remarks.- Records good except those for period of ice effect, which are fair. Many diver-
STons above station for irrigation. Flow partly regulated by Fort Peck Reservoir.

Discharge, in seccnd-feet, water year Octcber 1946 tc September 1947
Oct. Nev. Dec. Jan, Feb. Mar. Apr. May June July Aug. Sept.

22,100 15,800| 8,000 8,600 11,000| 8,100] 30,900| 31,700] 42,400 | 62,800 | g32,50q g26,600
22,900| 14,200 9,000 7,800] 9,600| 7,900| 32,000| 31,900| 39,300 | 60,400 | g34,90q g29,400
22,500| 13,100 9,400| *7,300| 8,900 7,700| 38,600{ 31,100| 37,900 | 53,700 | g37, 900 g29,900
22,800 12,500{ 9,200 7,200] 8,100| 7,500| 36,400| 31,100 |£38,100 | 49,200 | 39,600 g29,600
23,300 12,000 *3,000| 7,200 *7,400| 7,300| 31,300| 31,200 )f41,000 | 45,400 | 238,300 g29,300

23,700 11,600{ 9,100 7,200| 7,400| 7,200| 26,200| 31,200 [r45,900 |g44,800 | g37,300 g30,100
26,000 11,300| 8,900 7,000| 7,200| 7,100|g26,300| 31,400 48,600 |g46,600 | g44,000| g30,400
30,200 10,900} 8,700 6,900 7,400| 7,000|g26,600} 38,200 48,600 |g50,700 | 38,300 30,100
28,100 10,800 9,000( *6,900 7,800| 7,000(g26,400| 45,000 46,700 [g53,900 | g36,800 g30,200
25,900| 10,800| 9,300 7,400| 8,200{ 7,200|g23,900 |g49,800 | 44,000 |g52,600 | g37,600 g30,60

5 ¥
COEIp anwnm |

11| 25,300] 11,100| *9,100( 7,800] *8,300| *7,200|g24,100 [g54,700 |f42,200 |g51,500 | g37,200 g30,302
12| 24,400| 11,400, 8,700{ 8,200| 8,600| 7,100|g23,500|260,900 45,000 |g51,800 | g36,100 30,200
13| 22,100 12,000 8,000 8,600 8,800| 7,000|g27,600|g63,600 |g58,900 [g51,500 | g35,900 29,300
14| 20,500{ 11,700| 7,000 9,400| 8,209| 6,900|g34,400| 64,600 256,000 |g49,300 | g38,200 29,800
15| 20,300|*10,900| 6,500] 10,400} 8,400{ 6,800|g37,200| 60,300 [g50,609 |g45,800 | g39,100 32,000

16| 21,000/ 10,700 6,300|#*10,000| 10,000| 7,200|g36,500| 55,300 [g45,500 |g43,800 | g37,800 32,100
17| 21,400] 10,600 6,200| 9,100| 11,600] 7,600|g32,800]{ 43,700 |g45,400 [g40,800 | g36,600 32,400
18| 22,000| 10,000| *6,100| 8&,400| 13,400| 8,500 |g28,700| 46,300 [g47,400 |238,200 | g35,900 32,700
19| 22,100| 9,400| 6,200 8,800 15,000 9,200|g30,100| 42,900 [g51,100 |g36,800 | g34,800 33,500
20| 21,700| 12,000| *6,500| *8,400| 17,000 |*10,400|g32,800| 41,200 |g54,700 |g36,600 | g33,600 34,300

21| 21,700| 13,000 6,700{ 9,400|%16,000| 12,000| 33,600 | 43,200 |g62,000 |g37,400 | g31,600 34,300
22| 21,100 9,000 7,300{ 9,100| 14,000| 15,000| 31,700 44,900 |g69,900 |g36,200 | g30,600 34,500
23| 20,700| 6,000 7,900 8,600 13,000 38,000| 31,700 |g45,800 jg74,200 |g35,800 | g29,800 34,500
24| 20,400 5,500| 8,800] *8,200| 12,500|180,000| 32,900 |g42,800 {g74,000 |g36,200 | g29,700 33,600
25| 19,600/ 5,000 9,400| 8,000| 11,000}110,000| 32,500 | 41,600 [g73,800 |g36,900 | g28,800 33,400

26| 19,400 4,500 9,400! 8,600( 10,000| 76,600| 32,200 | 41,400 (g71,200 [g37,800 | g28,400] 33,700
271 18,300 4,000 *9,700 9,800] 9,200{*48,400| 32,700 | 40,600 |g68,000 |g39,100 | g28,500 34,000
28| 17,900 5,000f 10,000| 11,000( *8,500| 40,500 34,000} 39,600 [g65,100 |g39,000 | g28,400, 32,900

29| 18,600 6,000| 10,000( 12,000{ - 33,000 | 33,900 | 38,800 |265,200 |g37,802 | 227,700 33,300
30| 18,800 7,000(*10,100|*12,600| - 32,800 | 33,100 | 38,200 | 66,400 jg35,300 | 226,200 33,600
31| 17,500 9,500( 11,900 - | 31,500 - 41,000 - [g33,700 | g25,000 -
Month fzg:cnid—s Maximum | Minimum Mean mfe::
0CtODOr. ..\ e eei et ..| s82,300 30,200| 17,500 22,010 | 1,353,000
Nevember. 297,800 15,800| 4,000 9,927 | ~'590,700
December................. PP 259,000 10,100 6,100 8,355 513,700
Calendar year 1946 ......... e 6,412,860 52,200 4,000 17,570 f12,720,000
January 272,800 12,600 | 6,900 8,800 | 541,100
February. 286,500 17,000 | 7,200 10,230 | 568,300
March, . 769,700 180, 000 6,800 24,830 | 1,527,000
April. 934,700 38,600 [ 23,500 31,160 | 1,854,000
May. .|1,350,600 64,600 | 31,100 43,570 | 2,679,000
June. .11,619,100 74,200 37,900 53,970 | 3,211,000
July.. 11,371,400 62,800 | 33,700 44,240 | 2,720,000
August. .11,057,100 44,000 | 25,000 34,100 | 2,097,000
September................. il 950,600 34,500 26,600 31,690 | 1,855,000
Water year 1946-47 .............. P, 9,851,800 180,000 4,000 26,990 [19,540,000

* Winter discharge measurement made on this day.

f Computed on basis of partly estimated gage-height record.

g Computed from graph based on gage readings.

Note.- Stage-discharge relation affected by 1ce Nov. 16 to Mar. 25.



MISSOURI RIVER MAIN STEM 31
Missouri River near Elbowoods, N. Dak.

Location.- Wire-weight gage, lat. 47°34', long, 102°12', in NEiNEL sec. 12, T. 147 N., R.
., at bridge on State Highway 8, 2 miles downstream from Little Missouri River and
2% miles west of Elbowoods. Datum of gage is 1,720.55 feet above mean sea level, datum
of 1929.

Drainage area.- 179,800 square miles.
Records available.- October 1939 to September 1947.

Extremes.- Maximum discharge during year, about 260,000 second-feet Mar. 26 (gage height,
T3.2  feet, backwaler from ice), from rating extended above 110,000 second-feet by
logarithmic plotting; minimum daily discharge, 3,400 second-feet Nov. 25; minimum gage

height observed, 4.42 feet Nov. 18.
1939-47: Maximum discharge, that of Mar. 26, 1947; minimum, about 1,500 second-feet

Dec. 30, 1939; minimum gage helght, 2.00 feet Sept. 18, 1940.
Remarks.- Records good except those for period of ice effect, which are fair. Gage read
T ~once daily. Flow partly regulated by Fort Peck Reservoir.

Discharge, in second-feet, water year October 1946 to September 1947

Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 23,800{ 20,200| 5,300| 10,400} 11,400| 12,6800 | 42,000 | 33,800 40,100| 68,700 34,600 | 22,800
2(a23,700| 12,600 5,700| 10,500| 11,700| 11,800 | 40,800 | 33,300 | 45,000] 69,900 | 32,400 | 25,400
3| 23,600| 19,500| *6,500| 10,300 | 12,100 11,100 |*42,300 | 32,300 | 43,500! 69,000 32,200 | 28,500
4| 24,300} 16,100 7,600| *9,500| 11,900 10,400 | 48,700 | 33,100 { 39,400| 60,400 | 34,900 | 31,300
5| 24,600| 14,500| 9,500| 8,200 11,500| 9,900| 49,500 | 33,100 | 37,500 53,800 | 38,800 | 32,000
6| 25,400| 14,500| 10,400! 7,700 |*10,000| 9,300 | 40,000 | 33,700 | 42,200 | 48,300 | 39,900 | 31,000
7| 26,000| 15,300| 10,800} 7,550 8,000| 8,900/ 26,000 | 34,200 48,800| 45,000 | 39,500 | 30,900
8| 26,800| 12,900) 10,400| 7,750| 7,200 8,500 24,900 | 37,200 | 53,200 | 46,400 | 43,200 | 31,200
9| 27,600} 12,000| 10,300} 7,800| 7,500| 8,300} 26,000 | 41,900 | 52,800 | 46,800 [ 44,000 | 31,500

10| 30,500| 11,700| 10,200 *7,600| *7,100 | *8,000 | 32,400 | 47,300 | 48,400 | 53,500 | 38,600 | 31,500

11| 30,800} 11,400| ¢9,900| 7,250| 7,400]| 7,800| 36,700 | 50,300 43,700 55,600 | 37,300 | 31,300
12| 28,400(*11,600] 9,500| 7,500| 7,350| 8,700 34,400 | 51,900 | 43,500 55,400 | 38,500 | 31,500
13| 28,600| 12,100{ 9,200| 7,800| 6,800] 8,900 | 36,500 /54,200 | 49,200 | 54,000 | 37,700 | 31,800
14| 26,500| 12,400( 8,900| 8,200| 8,200| 8,700/ 40,000 57,900 | 58,800 | 51,700 | 38,400 | 31,200
15| 24,200| 12,200{ 8,600 8,800 8,700| 8,200 44,700 | 59,600 | 56,200 | 49,200 | 39,900 | 30,800

16| 23,300| 11,600| 8,300( 8,800| 8&,500| 7,900 48,000 | 57,100 | 48,700 | 51,800 | 41,800 | 32,300
17| 23,400| 11,200| 8,000 9,500| 8,550 8,000 ] 41,000 | 52,000 | 44,700 | 48,000 | 39,400 | 34,500
18| 23,400 10,300 7,600 10,200} 9,400 8,400 38,000 | 46,400 | 43,200 | 45,800 | 38,400 | 33,600
19| 23,600| 10,400| *7,200| 10,000 |¥12,000 | *8,800 | 36,700 | 45,100 | 45,200 | 41,600 | 37,000 | 32,800
20| 22,900 9,000 6,500| 8,800} 14,200 9,000 | 36,200 | 44,300 | 49,400 | 38,900 | 35,400 | 32,600

21| 22,400| 6,600 5,500| *8,500 15,200 | 10,000 | 35,000 | 42,700 | 58,400 | 37,900 | 34,800 | 34,400
22| 21,700] 6,000 5,400| 9,000| 16,100 | 12,000 | 34,500 | 44,300 | 72,100 | 38,900 | 33,700 | 34,200
23| 20,900( 5,000( 5,500 9,600 16,800 | 15,000 [ 33,100 | 45,100 | 96,400 | 39,100 | 32,600 | 35,200
24| 20,400| 4,000| 5,800| 9,300 17,800 | 20,000 | 31,400 | 44,100 | 89,100 | 38,500 | 32,000 | 35,300
25| 20,000{ 3,400| 6,300 9,000] 17,800 | 30,000 | 31,900 | 40,500 | 88,400 | 37,800 | 30,500 | 35,200

26| 19,900 3,500 7,100 8,800 16,700 | 90,000 | 31,800 | 38,500 | 85,700 | 38,600 | 29,900 {35,600
27| 19,300 3,600 8,500 8,800 (*15,600 (210,000 | 30,600 | 39,100 | 80,300 | 40,100 | 29,000 {35,400
28| 19,800} 4,100 9,100 8,800 | 14,800 [124,000 | 31,300 | 38,000 | 75,600 | 40,500 | 29,600 |34,700

29| 19,300f 4,500| ¢,300| 9,300 - 92,500 | 32,200 | 36,800 | 70,700 | 40,600 | 29,900 {32,600
30| 19,500 4,800| 9,600] 9,900 - 58,000 | 33,000 | 35,700 | 69,400 | 39,400 29,300 ]33, 700
31| 20,000 - 10,200 | 10,800 - 45,900 - 37,000 - 36,500 | 26,600 -
Second— Runoff in
Month foot—days Maximum Minimum Mean acre-feet
735,000 30,800 19,300 23,710 | 1,458,000
314,000 20,200 3,400 10,470 622,800
__ 52,7000 10,800(  5,500| _ 8,152|_ 501,200
_ 6,835,470} 55,600 _ _ _3,400| _ _ 18,179 [13,160,000
275,450 10,800 7,250
320,300 17,800 7,100 1?1223 g%?:ggg
§ ggg,ggg 218,288 7,800 28,730 { 1,766,000
1ae.800 49, 0 24,900 36,320 | 2,161,000
1,714’600 50,60 32,300 42,600 | 2,619,000
1,714,600 90,400 37,500 57,150 | 3,401,000
ey 89,900 36,500 47,780 | 2,938,000
VR | mie| mumleioen
, B s 2,180 11,915,000
Water year 1946-47 ...................... 10, 458,950 210,000 3,400 28,660 120,740,000

* Winter discharge measurement made on this day.
a No gage-helght record; discharge interpolated.
Note.- Stage-discharge relation affected by ice Nov. 20 to Mar. 27.



32 MISSOURI RIVER MAIN STEM
Missouri River at Bismarck, N. Dak.

Location.- Water-stage recorder, lat. 46°48'50", long. 100°49!10", in sec. 31, T. 139 N.,
., at Bismarck city water plant, 2, 100 feet downstream from Northern Pacific
Railway bridge, 1 mile west of Bismarck, and about 4 miles upstream from Heart River.
Datum of gage 1s 1,618.38 feet above mean sea level, datum of 1929.

Drainage area.- 186,400 square miles.
Records available.- September 1904 to December 1905, October 1927 to September 1947.
Average discharge.- 19 years (1928-47), 19,820 second-feet.

Extremes - Maximum discharge during year, 262,000 second-feet Mar. 29 (gage height, 21.80
f ) 'dminimgg daily discharge, 2,800 second-feet Nov. 25; minimum gage height, 3.56
ee ov .

1904 5, 1927-47: Meximum discharge, 282,000 second-feet Apr. 3, 1943; maximum gage
height, 2%.2 feet Apr. 1, 1943, from floodmarks, minimum discharge, about 1,800 second-
{ggz Jan. 3, 1940; minimim gage height, 1.35 feet, present site and datum, Sept 4,

Maximum stage known, 31.6 feet, present site and datum, Mar. 31, 1881 (ice jam).

Remarks.- Records good except those for period of ice effect, which are fair. Flow partly
regulated by Fort Peck Reservoir.

Dischargs, in seccnd-feet, water year Octcber 1946 tc September 1947

Nov. Dec. Jan. Feb. Mar. Apr. May June July kug. Sept.

[~]
Q
o

22,600 19,900 4,600 9,000 | 10,000 | 18,400 *s2,300] 32,800 35,400| 66,800 36,500| 30,600
21,800 | 20,400 | *4,900 | 9,500 [ 10,700 | 18,100 *48,400| 31,200 36,900 65,000| 34,900| 29,100
21,900| 19,800 5,200| 9,900 | 11,300 | 17,000 46,700| 31,800 41,100| 65,400| 33,700| 27,400
21,400 18,000| 5,200 | 10,300 fe11,600 | *#15,500 '475500| 31,600] 41,900 63,200| 33,200| 26,900
21,900 | 16,200| 5,400 10,700 | 11,900 | 13,600 s51,100| 31,700 37,900| 57,200} 34,600| 28,700

23,100 15,800 [ *6,000 {¥10,500 | 11,800 | 12,000 45,900 32,400 35,100 51,200| 37,400| 30,400
23,900 | 15,400 6,700 9,600 | 11,400 | *11,100 37,500 34,100 37,800| 26,100} 39,400| 30,600
25,700| 15,200 [ 7,900} 8,800 10,800 | 10,500 31,100/ 35,500} 47,000 43,300{ 39,200| 30,400
27,900 14,300| 9,500 8,500 9,800 10,200 39,500 35,800 52,400| 44,800! 40,400| 30,300
35,200{ 13,600 10,800 | #8,400 | *¥9,000 | 9,600 31,600 37,500| 54,600| 48,500] 44,000| 30,700

38,900 12,900} 11,400{ 8,200| 8,400 #*9,200 38,200 51,400/ 48,100] 51,600| 41,700| 30,800
33,000| 12,500 11,400| 7,900{ 7,900| 8,800 44,500| 48,600 44,700 53,900| 39,500! 31,000
29,100| 12,100| 11,200( 7,500| 7,800 8,800 41,700/ 49,400| 44,700f 53,200/ 40,000| 31,400
27,400 | 12,500 11,000 | 7,400 | *8,100| 8,900 43,000 s54,600! 48,000 51,800! 38,300| 32,500
15| 27,300 |*13,300 | 10,800| 7,700 | &,500| 9,200 47,200 59,600 59,200| 29,800| 39,100| 31,700

e
AUNE OCOON GlhUN-

16| 25,000 13,300 | 10,700 [ *8,200 | 8,800 | 9,400 50,100 61,000 59,300 50,000| 38,400| 31,300
17| 23,3001 12,800 [*10,500 | 8,400 | 9,200 | 9,400 47,800 57,400\ 52,800| 51,100| 29,900 31,600
18| 23,000 | 12,400 | 10,200 [ 8,800 | 9,500 | %9,300| 42,400 50,400 49,600 48,400| 40,200 33,400
19| 23,500 12,400 | 9,800 | 9,300 #10,200 | 9,100 38,400 45,100{ 48,900| 46,800 39,400| 34,500
20| 23,700 10,000 | ¥9,500 | 9,800 | 11,400 | 9,200 35,600 43,500| 52,100{ 43,400| 37,600| 34,200

Q
[ele]

21| 23,800 7,000| 8,800 | 10,000 *#12,000 | *9,g00 33,500| 41,700 €0,800| 40,800/ 36,100| 34,100
22| 23,000 5,000 7,800 *9,900 | 12,600 | 10,300| 33,700| 41,000| 72,100| 37,800| 35,300 34,200
23| 22,400 4,500| 6,800} 9,400 | 13,200 | 12,000 34,900 42,400| 89,300| 38,000| 34,800| 34,300
24| 21,800| 3,500| 5,600| 9,100 | 14,100 | 14,500 34,800 44,200|104,000{ 37,600{ 33,400| 33,700
25| 20,700 | 2,800 5,300] 9,400 | 15,000 | 17,000 34,200| 43,900| 95,400| 36,700] 32,200| 34,000

26| 20,100 | *#3,200 | 5,500 | 9,700 16,100 | 20,000] 33,400| 41,000| 90,300| 36,300 31,600| 33,100
27( 19,900} 4,000} 5,800 | *¥9,700 | 17,200 | 24,000{ 32,300 38,900| 83,100 37,300| 31,000| 33,000
28| 20,100 { 3,900{ 6,200 9,500 | 18,000 | 120,000{ 31,600| 39,400( 76,500| 37,700| 30,600| 33,400

29| 20,600] 3,800| 6,700| 9,200 - w241,000 31,700| 38,900{ 71,700| 38,000| 30,600 33,400
30| 20,700{ 4,600 *7,500 | 9,000 - k129,000 31,700| 37,700| 68,200| 38,200| 30,600| 32,500
31| 20,000 - 8,200 9,300 - *§6,000) - 36,500 - 37,800( 31,200 -

Seccnd- 5 Runcff in

Month foot-days Maximum Minimum Mean acre-feet

October. 752,700 38,900 19,900 24,280 | 1,493,000
Ncvember 335,100 20,400 2,800 11,170 664,700
December . 246,900 11,400 4,800 7,965 489,700
6,691,900 57,000 2,800 18,330 13,270,000

282,600 10,700 7,400 9,116 560, 500

316, 300 18,000 7,800 11,300 627,400

891,400 241,000 8,800 28,750 | 1,768,000

1,180,500 52,300 29,500 39,350 | 2,341,000

1,300,800 61,000 31,200 41,960 } 2,580,000

1,738,700 104,000 35,100, 57,960 | 3,449,000

1,467,300 66,800 36,300 47,330 | 2,910,000

1,125,400 44,000 30,600 36,300 | 2,232,000

953,200 34,500 26,900 31,770 | 1,891,000

Water year 1946-47 .................... .- 10,590,900 241,000 2,800 29,020 21,010,000

“* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 20 to Apr. 1.



MISSOURI RIVER MAIN STEM 33
Missouri River near Mobridge, S. Dak.

Location.- Water-stage recorder, lat. 45°32', long. 100°29', in sec. 7, T. 18 N.,"R. 30 E.,
Tidge on U. S. Highway 12, 3 miles west of Mobridge and 3} miles downstream from
Grand River. Datum of gage 1s 1,527.19 feet above mean sea level, datum of 1929.

Drainage area.- 208,700 square miles.

Records available.- August 1928 to September 1947,

Average discharge.- 19 years, 20,600 second-feet.

Extremes.- Maximim discharge during year, 250,000 second-feet Mar. 381 (gage height, 18.30
eet]; minimun daily, 3,400 second-feet Nov. 25; minimum gage height, 1.35 feet Nov. 22.

1928-47: Maximum discharge, 282,000 second-feet Apr. 5, 1943; maximum gage height,

19.55 feet Mar. 28, 1943 (ice Jam); minimum daily discharge, 2,600 second-feet Jan. 8,
9, 1940; minimum gage height, 1.00 foot Sept. 6, 7, 1934.

Remarks.- Records excellent except those for period of ice effect, which are fair. Flow
partly regulated by Fort Peck Reservoir.

Discharge, in second-feet, water year October 1946 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1} 23,700 20,200 6,200 6,400 8,100f 15,200|127,000f 32,800{ 35,900{ 76,000| 38,600| 28,900
2| 22,700 20,200 6,100 7,700 7,900{ 15,700{ 86,000| 35,000{ 34,800] 71,000{ 38,000| 28,500
3| 22,200 20,000 6,400| *8,600| 7,700f 16,800{ 59,600 33,800] 35,400 67,200 35,800( 27,600
4| 22,000 20,400 6,400 9,100 *g,000| 17,100, 52,800] 33,300{ 42,000 67,200{ 32,800| 26,500
5| 22,200{ 20,000 6,100| 10,300 9,900 17,100 53,700 33,800| 45,100 60,000} 32,900( 25,800
6| 22,000 19,200 6,200 10,80ﬂ 10,500 16,400 54,600 33,300| 40,800} 52,700| 32,000| 26,200
7| 22,400 18,000 6,100{ 11,00 10,800| *14,800| 47,800 33,300{ 37,400| 47,700| 33,800| 28,000
8| 23,400 17,100 6,100/ 10,800 11,200, 13,100{ 40,200{ 33,800| 39,600| 45,700 36,400 30,200
9| 25,200, 17,100 6,100( 10,500( 12,000{ 10,600 34,400 33,800| 49,800 45,100( 37,400| 30,600

10| 26,200 16,600 6,600 9,700 11,600 9,100 32,800| 33,300| 60,000| 46,400; 38,600| 30,600

11| 34,400 16,100 7,400 8,600, 10,800 8,600 35,600 34,400( 57,400| 50,500| 42,600 20,600
12( 35,900{ *15,700 9,100 8,100 9,300{ 8,800[ 44,800{ 54,600[ 52,000{ 55,800( 42,600( 30,600
13} 30,600, 15,000/ 10,800, #7,900, *8,100| 8,600 55,400| 52,000 45,700| 57,400| 39,100| 30,600
14} 28,900{ 14,600 11,800 7,200 7,400 8,400] 53,700; 52,800| 43,200| 55,800| 39,100| 29,300
15| 28,900 14,400 11,800 6,900 7,000 8,600 52,800{ 59,600 44,400} 55,000| 37,400| 30,200

16| 28,900} 14,100( 11,800 6, 900 7,200 9,100 52,000| 64,900 58,300| 53,500| 36,400 31,100
17| 28,000/ 14,100{ 11,000 7,000, 8,800 *9,500| 52,800{ 66,700| 60,000 54,200| 36,400| 30,600
18} 25,200 13,500( 10,800 7,400{ 11,200 9,700 52,000 64,000 52,700| 54,200| 36,400| 30,600
191 24,000 12,500] *11,000 7,700 11,000 9,700 44,800{ 57,100{ 47,700{ 51,200| 38,600(g32,000
20| 24,000, 10,500{ 11,200 8,200, 10,800{ 9,700{ 41,000{ 49,400| 47,700{ 47,700| 39,100|g34,400

21| 24,300 8,410 10,800/ 8,800 11,000| 9,900| 28,100 47,800| 53,500| 43,800| 28,000 |g34,800
22| 24,000 6,080 9,900 9,500/ 11,600 10,100 36,200{ 44,800| 68,100| 40,200| 36,900 |g33,800
23| 23,400| 4,610 9,000| *10,100, 12,900/ 11,000| 26,200 41,800| 97,000| 38,600| 35,400 33,400
24| 22,700 4,500 7,900| 10,600 13,900| 12,700| 38,100 41,800|117,000| 37,400| 34,400} 33,800
25| 22,400 3,400 7,000| 10,300 14,100| 20,400| 36,800| 44,000{128,000| 28,000| 22,900| 32,900

26| 22,4001 4,300 5,900 9,700( 14,100{ 46,400 33,800} 44,000(124,000; 38,000| 32,000{ 32,900
27| 22,000 5,200 5,000 9,500 *14,600] 53,500| 34,400| 42,000(112,000{ 37,400| 31,100| 32,800
28: 21,200, 5,300 3,600 9,900, 15,000{ 39,600{ 33,300| 39,100{102,000| 37,400{ 30,600| 32,900

29| 21,000 5,300 3,900 9,700 - 45,100| 22,800} 38,600 93,000] 38,000( 29,800{ 22,900
30| 20,400| 6,200 4,600( 9,700 - 162,000/ 32,300 28,000| $4,000] 38,000| 29,800] 32,900
31| 20,400 - 5,500( 9,000 - #221,000 - 37,400 - 38,000 28,900 -

Second— s Runoff in

Month foot-days Maximus Minimum Mean acre-feet
October............coouunn. PN 765,000 35,900 20,400 24,680 | 1,517,000
NOVEmbOr. . ..\ttt iiie s 382,600 20,400 3,400 12,750 758,900
DECEMDOT . .« .ottt it et 242,100 11,800 3,600 7,810 480,200
Calendar year 1946 6,879,400 54,300 3,400 18,850 | 13,650,000
JARUATY. . ottt ettt ittt ie e 277,600 11,000 6,400 8,955 550, 600
February. RPN 297,300 15,002 7,000 10,620 589,700
. 868,300 221,000 8,400 28,010 | 1,722,000
e 1,425,800 127,000 32,300 47,530 | 2,828,000
ay......... 1,351,000 66,700 32,800 43,580 | 2,680,000
........ . 1,908,500 128,000 34,800 63,620 | 3,785,000
....................................... 1,539,100 76,000 37,400 49,650 | 3,053,000
..................................... 1,104,900 42,600 28,900 35,640 | 2,192,000
September.... ... 926,100 34,800 25,800 30,870 | 1,837,000
Water year 1946-47 ................c...... 11,088,300 221,000 3,400 30,380 | 21,990,000

* Winter discharge measurement made on this day.

g Computed from graph based on gage readings.

Note.- Stage-discharge relation affected by ice Nov. 24 to Mar. 30 (wire—weight gage readings used
Dec. 28 to Jan. 1, Jan. 3-10, Jan. 15 to Mar. 24).




34 MISSOURI RIVER MAIN STEM
Missouri River at Pierre, S. Dak.

Location.- Water-stage recorder, lat. 44°22'25", long. 100°22!'05", in SWi sec. 32, T. 111
W.,R. 79 W., at Chicago & North Western Rallway bridge at Pierre, 13 miles upstream
from Bad River. Datum of gage is 1,414.41 feet above mean sea level, datum of 1929.

Drainage area.- 243,500 sguare miles.

Records available.- October 1929 to September 1947.

Average discharge.- 18 years, 21,490 second-feet.

Extremes.- Maximum discharge during year, 241,000 second-feet Apr. 1 (gare height, 16.50
€et); minimum observed, 3,780 second-feet Dec. 2; minimum gage height observed, 0.20
foot Nov. 27.

1929-47: Maximum discharge, 281,000 second-feet Apr. 6, 1943 (gage height, 19.65
feet); minimum daily, 2,300 second-feet Nov. 14-16, 1940; minimum gage height, that of
Nov. 27, 1946.

Remarks.- Records excellent except those for period of ice eftect, which are fair. Flow
partly regulated by Fort Peck haservoir.

Discharge, in second-feet, water year October 1946 to September 1947

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 26,400 20,500 g4,180( 7,200 9,700} 15,000 {230,000{ 3%,200{ 38,200{ 84,000| 38,200{g29,300
2| 25,400 20,800 g3,910{ 7,800 9,700} 15,000 |128,000( 35,000 36,800| 84,000 38,200{g28,900
3| 24,400 20,800, g5,400| 8,400 9,700|*15,300( 89,700 34,500( 35,000( 74,400f 38,200|g28,900
4| 24,100 20,500{ g4,580[ 8,800| *9,100{ 15,700| 63,900 35,400; 34,500| 72,700| 37,700|g28,900
S 24,10d 21,100] *g5,400{ 9,400 9,100| 16,400| 60,200} 35,000 40,200} 71,300] 35,300)g28,200
6| 23,80y 21,400 g5,530 9,800 8,800| 16,800 59,400| 33,200 47,700| 66,300 34,500{ 27,500
7| 24,100 21,600 6,100 10,100 9,400(*17,100| 62,400| 32,800| 48,300| 58,700 2,200( 27,100
8 24,4001 20,500 6,500 10,600 9,800! 17,100 54,400 31,6800| 41,300{ 51,600; 32,800{ 27,100
9] 28,200 18,800 6,600 10,700 10,600| 16,400| 47,700| 32,800 40,200 47,100| 34,500( 28,600

10| 28,600 17,800 6,700( 10,900| 10,900] 14,600] 44,100| 34,100| 46,500 45,200 36,800 30,400

11| 28,900 16,800 6,700/ 10,900]*11,300| 13,800 40,700| 34,500{ 63,200| 45,900| 38,200| 31,602
12| 37,700 16,400 6,500 10,700| 11,200| 12,300| 40,700 36,300| 63,200| 47,700 38,700] 32,002
13| 40,700 15,704 6,500 10,300| 10,900| 10,700{ 46,500| 52,300| 51,600 532,000| 42,400 32,400
14| 35,900 15,0000 6,600 9,700{%10,400| *g9,400| 57,900| 53,700 47,700\ 57,200| 42,400] 32,002
15| 32,000 14,600 6,900 8,800| 10,300 9,100| 55,100 54,400 46,500| 57,200 40,200( 32,400

16| 30,40 14,400 7,400, 8,700( 11,200| 9,200[ 55,800| 60,200{ 47,700| 55,100/ 39,700} 32,400
17} 29,30 14,200 8,100, *8,500] 12,200| 9,400| £6,500| 64,700} S55,800| $3,000{ 39,200 32,400
18| 28,200 13,600 9,000 8,100f 13,400 9,500| 57,900/ 64,700 57,900| 52,300 37,700| 32,000
191 26,400 13,200, 10,000 7,800(*12,900 9,800} 55,100 62,400 56,500| 53,700( 37,200 31,600
20( 24,800 12,700 12,000 7,400| 1%,200{*10,100{ 48,300/ 55,100 53,000f 53,000 27,700} 31,200

21! 24,1000 12,300 12,900 7,300| 14,200{ 12,700{ 43,500/ 50,300} S4,400| 50,900 38,700 31,600
22| 24,400 g10,10 12,900, #7,200| 15,300( 17,800| 41,300| 45,900| 67,800| 47,100, 37,700 32,800
23| 25,100 g7,560 13,200 7,300{ 15,500| 19,100 37,200{ 44,100{ 96,800| 44,100 36,200 33,700
24| 24,800 g6,340] 12,700, 7,700|*15,000{ 22,200| 36,300 42,400|137,000( 41,800/ 35,400| 34,100
25| 24,100 g4,990 12,3000 8,400| 14,200] 27,100 36,800| 42,400!156,000( 39,700 34,500| 34,500

26| 23,5000 e5,120 11,0000 8,500{ 13,800! 27,500| 36,300| 44,700{141,000{ 39,200 33,200| 34,100
27| 22,800 g4,180 10,300 8,700 14,400| 35,000| 35,400 45,200|131,000| 39,200| 32,400| 34,100
28| 22,200 g4,180 9,200 8,800| 14,400|*86,800( 34,100| 43,500f121,000| 38,700{ 31,600| 33,700
29| 21,900 g4,320 5,500 8,700 | s1,600] 32,700] 40,200[107,000{ 38,200 30,800{ 34,500

30 21,100 g4,58Q 5,900, 8,800 - 45,200} 33,700f 38,700) 92,600} 37,700, 30,400| 34,500
31 20,800 - 6,900 9,200 = 159,000 - 38,700 - 38,200{ g29,700 -
Second- 5 . Runoff in
Month foot—days | Maximum | Minimum Mean acre-feet
OCtOber. ...t 822,600 40,700 20,800 26,540 1,632,000
November . - 414,070 21,600 4,180 13,800 821,300
December. ...... ..o i 245,400 13,200 3,900 7,916 486,700
Calendar year 1946 ...............ccuuunn 7,562,670 79,900 3,900 20,720 1,500,000
January.............. i . 275,200 10,900 7,200 8,877 £45,900
February 320,600 15,500 8,800 11,810 655,700
. 766,700 159,000 39,100 24,730 1,521,000
1,732,600 230,000 3%,700 57,750 3,437,000
1,352,000 64,700 21,600 43,610 2,682,000
2,056,400 156,000 34,500 68,550 4,079,000
1,638,800 84,000 27,700 52,860 3,251,000
August.. 1,124,100 42,400 29,700 36,260 2,230,000
September. . 942,500 34,500 27,100 31,420 1,869,000
Water year 1946-47 ...................... 11,700,970 230,000 3,900 32,060 | 23,210,000

* Winter discharge measurement made on this day.

g Computed from graph based on gage readings.

Note.- Stage-discharge relation affected by ice Dec. 7 to Mar. 27 (wire-welght gage readings used
Dec. 7-10, 29, 30, Feb. 4-22).



MISSOURI RIVER MAIN STEM 35
Missouri River at Chamberlain, S. Dak.

Location.- Water-stage recorder, lat. 43°29', long. 99°20', in NE: sec. 16, T. 104 N., R.
7I'W., at bridge on U. S. Highway 16 at Chamberlain, 1,200 feet downstream from Chicago,
Milwaukee, St. Paul & Pacific Rallroad bridge. Datum of gage is 1,320.22 feet above
mean sea level, datum of 1929.

Drainage area.- 250,800 square miles.
Records available.- August 1928 to September 1929, March 1945 to September 1947.
Extremes.- Maximum discharge during year, 213,000 second-feet Apr. 2 (gage height, 16.22
€et]; minimum observed, 3,870 second-feet Dec. 4 (gage height, 1.55 feet).
1928-29, 1945-47: Maximum discharge, that of Apr. 2, 1947; minimum observed, that

of Dec. 4, 1946; minimum gage height, 0.89 foot Dec. 11, 1945.
Maximum stage known, 19.3 feet Apr. 7, 1943.

Remarks.- Records excellent except those for period of ice effect, which are fair. Flow
partly regulated by Fort Peck Reservoir.

Discharge, in second-feet, water year October 1946 to September 1947
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

26,800| 21,400 4,240 6,100 9,700| 13,700|175,000| 35,200| 36,300{ 86,800{ 37,900| 29,800
26,200 20,800{ 4,490 6,100 2,900{ 14,400|194,000| 33,200| 36,300 83,600{ 38,400| 28,900
25,800{ 20,500} 3,990 6,300 9,900| 15,000|122,000| 34,200{ 35,200( 84,600} 39,000| 29,300
24,500 20,200{ 3,990 6,800 9,900/ 15,300| 79,600 34,200{ 35,200| 78,600| 40,200| 29,300
24,100 20,200 4,820/ 7,500{ 10,100| 15,300 67,000 34,700 33,200{ 72,800| 39,000{ 29,800

24,900 20,500{ 5,260 8,000 9,700| 15,800 64,100{ 35,200 35,800| 71,700| 37,400| 29,300
24,500{ 21,100{ 5,790 8,700 9,700| 16,200} 64,100 34,200 49,400| 68,800! 35,800| 28,900
28,800| 21,100/ 6,480 9,100] 9,700| 17,500 64,100{ 33,200{ 51,000| 60,500{ 36,300| 28,400
25,800; 20,200 *6,480{ 9,600 9,900] 18,000} 53,500| 32,200/ 41,500| 53,500| 35,800 28,400
25,800{ 19,100 8,500 1u,200| *9,700| 18,200 50,200/ 30,800 42,800{ 48,600| 35,800| 28,900

11| 28,900/ 18,000{ 6,600 10,800 9,700/ 18,500 44,900| 30,800 51,000| 46,400{ 37,400| 30,300
12| 29,300[ 17,200{ 6,600 11,000| 10,100{ 18,000| 40,200{ 30,800 69,800| 45,600| 38,400| 31,700
13| 43,500/ 18,700{ 6,500( 11,100f 11,000! 17,700 39,800| 31,700 £3,200{ 47,100 40,200{ 31,200
14) 43,500/ 15,800/ 6,500 11,100| 11,300! 17,000 45,600/ 51,800 49,400{ 50,200( 43,500| 31,700
15| 36,800[ 15,500/ 6,300 11,000/ 11,900| 15,800{ 56,900, 51,800 45,600 54,400| 44,200| 29,300

-
COOD TIAMN- E

16 ] 32,700 15,000 8,500{ 10,400| 12,500| 14,400| 56,000{ 52,600} 44,900/ 56,000| 41,500 29,300
17| 29,8001 14,200/ 8,000 9,900| 12,700{ 12,700| 56,900 60,500| 45,800| 53,500| 40,200| 29,800
18| 29,300 14,200 7,800/ 9,400 13,100( 11,900| 55,200 66,000| 54,400/ 51,000| 39,600§ 30,300
19( 28,400 13,9004 7,800{ 9,400{ 13,100( 11,700| 56,000{ 63,200| 56,000{ 50,200 38,400 30,800
20| 26,600( 13,300 8,100 9,200 12,900| 11,700| 53,500 58,700| 46,400| 51,000 37,400| 31,700

21| 24,100 12,700 8,700 8,900 12,900} 11,900| 47,100 51,000 43,500| 51,000| 38,400| 31,200
22| 23,000 11,100| 11,000| 8,700| 13,200| 12,100} 43,500 47,100| 47,100 48,600| 40,200| 31,200
23| 23,400, 9,900{ 13,300| 8,700 13,900| 12,100{ 42,200 42,800{ 70,800] 46,400| 40,200| 32,700
24| 24,100 8,260 13,500 8,700| *14,400f 13,100{ 39,000{ 42,200(137,000| 44,200( 39,000 33,700
25| 24,100{ 6,480| 13,100| 9,200| 14,800 14,400| 37,400 40,200|163,000] 42,200| 37,400| 34,700

26| 23,800 5,520]%12,700 9,600| 15,300| 14,800 37,900| 40,200{152,000| 39,000| 35,800{ 34,200
27| 23,400 5,000{ 12,100 *9,900| 16,000 16,000 36,800| 42,800|133,000{ 37,900| 34,200{ 34,200
2g| 23,400 4,740| 11,300| 10,100| 14,400| 33,700| 35,800| 43,500|122,000| 37,900| 32,200| 34,200
29| 23,000] 4,490 2,700 9,900 - 79,600( 34,200| 40,800(112,000f 37,400f 31,700{ 33,200

30| 22,3000 4,360 7,600 9,%00| - | 44,200| 34,200| 38,400| 89;600| 38,800| 30i800| 33,700
31| 21,700 - 6,500 9,200 - 74,800 - 36,300 - 37,400| 30,300 -
- . 1
Month oeoond | Maximm | Minimum | Mean | RUnofZln
October..................uun. 839,900 43,500 21,700 27,090 | 1,666,000
November . L 431,450/ 21400  4360| 14,380 [ 855,800
DecembeT. .. oo FREORRN: 241,840 13,500 3,990 7,801 | 479,700
7,679,200  77,400| 3,990 21,040 [15,250,000
285,200  11,100| 6,100 9,200| 565,700
331,500 16,000 2,700 11,840 657,500
635,300 79,800 11,700 20,490} 1,260,000
1,826,500 194,000 34,200 60,880 3,623,000
1,500,300,  66,000{  30,800|  41.950 | 2,579,000
2,003,000 163,000 33,200 86,770 | 3,973,000
1,673,500 86,800 36,800 53,980 | 3,319,000
1,166,600 44,200 30,300 37,630 | 2,314,000
930,100 34,700 28,400 31,000 | 1,845,000
11,685,190 194,000 3,990 31,960(23,140,000

* Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Dec. 10 to Mar. 24. Wire-welght gage readings
used Nov. 25 to Dec. 5, Feb. 19 to Mar. 21, Apr. 1, 2, July 2 to Aug. 10.

871368 0 -50- 4



36 MISSOURI RIVER MAIN STEM
Missouri =Ziver below Fort Randall Dam, S. Dak.

Location.- Water-stage recorder, lat. 42°58'55", long. 98°29135", in SWiNEL sec. 28, T.

> R. 10 W. s5ixth principal meridian, 6 miles downstream from Randall Creek, 7

miles downstream from Fort Randall Dam, and 12 miles south of Lake Andes. Datum of

gage)is 1,230.00 feet above mean sea level, datum of 1829 (Corps of Englneers bench
mark).

Drainage area.- 2(3,530 square miles.
Records available:— May to September 1947
Extremes.- Maximum discharge during period, 178,000 second-feet June 26 (gage height, 11.54
TEeT), from rating curve extended above 84,000 second-feet; minimum, 25,800 second-feet
Sept. 11 (gage height, 5.55 feet).
Flood of April 1943 reached a stage of about 16.5 feet. Maximum stage known, In
April 1881, was about 5 feet higher than that of April 1943.

Remarks .- Records good except those for periods of no gage-height record, which are fair.
FIow partly regulated by Fort Peck Reservoir.

Discharge, in second-feet, water year October 1346 to September 1947

Dayj Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - 38,000 | 98,500 | 35,800 | 30,400
2 - 37,600 | 92,500 | 35,300 | 30,100
3 - 37,100 | 87,200 | 35,300 | 29,400
4 - 38,000} 79,500 | 36,600 | 29,100
5 - 36,200 (278,000 | 37,600 | 29,100
6 - 34,500 |a74,000 | 37,600 | 29,100
7 - 36,600 270,000 | 35,800 | 29,100
8 - 45,900 [a64,000 | 34,100 | 27,300
9 - 48,900 |g56 .800 | 32,900 | 27,600
10 - 45,900 {g52,900 | 31,800 | 27,300
11 - 45,300 [g50,200 | 32,600 | 26,100
12 - 53,600 |a48,500 | 34,900 | 27,600
13 - 65,900 |a47,000 | 38,500 | 29,400
14 - 53,600 [a49,000 | 40,000 | 30,100
15 - 46,500 |a53,000 | 43,800 | 29,800
16 - 44,200 |a58,000 | 44,800 | 29,800
17 - 43,100 [a60,000 | 43,600 | 29,800
18 - 46,500 (a58,000 | 41,500 | 29,800
15 - 59,300 |a55,000 | 41,000 | 30,100
20 - 62,000 [a53,000 | 40,500 | 30,100
21 - 52,200 [a52,500 | 38,500 | 30,100
22 - 50,200 | 51,500 | 36,600 | 30,100
23 - 48,300 | 48,900 | 38,500 | 29,800
24 g44,200 | 85,500 | 45,300 | 39,500 | 30,800
25 43,600 {161,000 | 42,000 | 38,500 | 32,200
26 42,000 {168,000 | 40,500 | 36,200 | 32,900
27 42,000 {164,000 | 39,000 | 34,500 | 33,700
28 45,704 {152,000 | 38,500 | 34,100 | 33,700
29 42,100 [131,000 | 38,500 | 33,300 | 33,300
30 43,100 [120,000 | 37,600 | 32,200 | 32,900
31 40,000 36,600 | 31,500 -
T
Second- ; Runoff in
Month foot—days Maximum Minimum Mean acre—feet
OQctober............... . i,
November. . . ceue ces .. ..
December...............oiiiiiiiiiiani,
Calendar year ......................
January.. .. - - - - -
344,400 45,300 40,000 43,050 683,100
2,050, 900 168,000 34,500 68,360 4,068,000
1,756,000 98,500 36,600 56,650| 3,483,000
1,147,200 44,800 31,500 37,010( 2,275,000
September......... ... .o 900,600 33,700 26,100 30,020| 1,786,000
The period....oovvn it i, - - - - 12,300,000

a No gage-height record; discharge computed on basis of weather records and records for nearby
stations.
g Computed from graph based on gage readings.



MISSOURI RIVER MAIN STEM 37
Missouri River at Yankton, S. Dak.

Location.- Water-stage recorder, lat. 42°52', long. 97°24!, between sec. 18, T. 93 N., R.
., and sec. 13, T. 93 N., R. 56 W., at Meridian Highway Bridge in Yankton, 7 miles
u?stgggm from James River. Datum of gage is 1,159.45 feet above mean sea level, datum

of 1

Drainage area.- 279,500 square miles.

Records available.- November 1930 to September 1947.

Average discharge.- 16 years (1931-47), 24,300 second-feet.

Extremes.-~ Maximum discharge during year, 176,000 second-feet Apr. 3 {gage height, 11.00
OI‘egGE !,' minimum daily, 4,100 second-feet Dec 25 to Jan. 1; minimum gage height observed, ,
oot Dec. 3.
1930-47: Maximum discharge, 282,000 second-feet Apr. 8, 1943; maximum gage height,
14.80 feet Mar. 22, 1932 (ice jam); minimum daily discharge, 2,700 second-feet Nov. 15,
16, 1940; minimum gage height, -0.67 foot Dec. 29, 1939.
Maximum stage known, 30.5 feet, present datum, Apr. 5, 1881 (ice jam}.

Remarks.- Records excellent except those computed on basis of wire-weight gage readings,

WhHIch are good, and those for periods of ice effect or no gage-height record, which are
fair. Flow partly regulated by Fort Peck Reservoir,

Discharge, in seccnd-feet, water year October 1946 tc September 1947

Day] Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1} 29,100, 25,300 g8,000) 4,100| 11,300| 17,200| 71,108| h39,500| h39,000{111,000| 37,000 33,000
2| 29,1004 25,000 g7,080{ 5,500{ 11,500{ 17,000| 163,000{ h38,500| g40,500{ 101,000 37,500| 32,500
3| 28,400 24,500] g5,930 5,900f 11,700 16,700| 171,000| h35,600| h32,500{ 97,500{ 38,000 32,100
4| 28,400 24,200 g6,850{ *5,200| 11,500| 16,500| 130,000 h35,100| h39,000| 92,400} 38,500| 32,100
5| 29,80y 23,9200 h7,310 5,000{ 11,000 16,000| 93,800 h35,100f h42,600! 87,500|39,000| 31,700
6 37,00& 23,600 h7,540| 5,500[ 10,000{ 15,800 70,10J 35,6001 h41,600| 84,000{ 40,000| 31,700
7| 34,7000 23,900 n7,770 5,200 9,500f 15,500| 64,300 36,100{ h41,000{ 81,800| 39,500{ 31,700
8| 30,600/ 24,200 h8,460 6,400 9,500/ 14,600f{ 66,200{ 37,000{ 48,000] 76,300f 38,000 31,300
9| 35,600 24,200 h9,150 7,500{ 10,000 15,800} 71,100 37,500 56,200 67,200 36,100{ 30,200

10| 34,700 24,500( *h9,860 8,700| 10,500 16,200| 65,200, 38,000/ 69,100 5%,700| 34,200( 30,900

11} 32,500 23,900 h9,860 9,600 10,800} 17,200 63,400, 37,000, 56,200 g56,200) 33,000{ 30,900
12| 30,200, 22,300 9,900 10,800| *11,300| 18,700} 58,800, 36,100/ 62,400{ 52,300/ 33,000| 30,600
13| 31,7000 20,700 10,100 11,500{ 11,500 20,000| a49,700| h36,500/ 91,200 48,700| 35,100{ 30,600
14| 36,100 19,700 2,400, 12,700{ 11,700 20,700| a46,700} h36,100{ 84,000 48,000| 39,000/ 31,700
15| 50,100 19,000, 8,200( 13,200 12,700 20,500( 53,000 g38,000{ 67,200{ 50,800{ 40,500 33,000

16| 43,700, 18,700 7,800 13,400 14,100 .20,500{ 67,200 54,600| 58,800| 60,600{ 43,800 32,100
17| 37,500 18,409 7,500{ 13,800| 16,500 20,200| 69,100] 53,000| 55,400 65,200f 44,300 32,100
18| 33,4001 18,000 7,500 14,300{ 17,500| 18,700 64,300 56,200/ 53,000} 62,400 42,100 31,700
19| 30,900, 18,000 7,800 14,800{ 17,500} 18,200{ 65,200, 67,200/ 52,300{ 58,800 41,000| 31,300
20! 30,200 18,200 7,500 14,300 16,700{ 17,700| 61,500 68,100, 59,700 56,200{ 40,000| 31,300

21| 29,800 17,500 7,300f 13,400{ 16,500 17,500| 59,700{ 65,200 55,400| 57,100{ 39,000{ 32,100
22| 29,100 16,500 6,400f 12,400{ 16,500| 23,400| g55,400, 59,700! 59,700 54,600 37,500| 32,500
23} 27,100 gl5,000 6,200] 12,400 16,200| 34,200 §50,800| 53,000{ 63,400/ 53,000{ 36,500| 32,100
24 25,900 g14,300] 5,200 12,400, 16,200/ 33,400{ 48,000 48,000} 59,700/ 50,800| 37,500| 32,100
25| 25,900| g13, 600] 4,100 12,200 16,000|g31,300{ 48,700| h45,500| 148,000} g48,700] 38,500| 33,400

26| 25,600 gl2,900 4,100{ 10,800} *15,500| g28,700| h44,900| h44,900 156,000] h44,900} 38,000| 35,100
27| 25,300 gl2,000, 4,100f 10,800( 15,800{g25,300{ h42,100{ h42,100{ 158,000| h42,600{ 36,100} 36,100

28| 25,3000 g11,000/ 4,100/ 10,800| 16,200|g30,600| hal,000| h41,600{ 155,000| h40,000| 35,100| 27,000

29| 25,3001 g10,100( 4,100/ 10,800 - g34,200} h4l,000| h44,900{ 132,000| h38,500{ 34,700| 37,000

30| 25,300 9,380 4,109 10,800 - 79,600} h40,000| h45,500{ 126,000| h37,500] 33,800| 36,500
31| 25,300 - 4,100 10,800 - 56,200 - h42,600 - §37,000[ 32,800 -

Second- ini Runoff in

Nonth foct—days | Meximum | Minimm Mean acre-feet

963,600 50,100 25,300 31,080 | 1,911,000

572,480 25,300 9,380 19,080 1,135,000

217,310 10,100 4,100 7,010 431,000

Calendar year 1946 ...................... 8,603,090 84,800 4,100 23,570 | 17,080,000

JAOUATY . o . oov it . 314,500 14,600 4,100 10,150 623,800

February. 375,700 17,500 9,500 13,420 745,200

March. . 748,700 79,600 14,600 24,150 | 1,485,000

April. 2,036,100 171,000 40,000 67,870 | 4,039,000

May. 1,383,800 68,100 35,100 44,640 | 2,745,000

June 2,216,900 158,000 39,000 73,900 | 4,397,000

July.. 1,922,300 111,000 37,000 62,010 3,813,000

August. . .| 1,170,100 44,300 33,000 37,750 | 2,321,000

SEPLemBOr. - ..o e 977,100 37,000 30,600 32,570 | 1,938,000

Water year 1946-47 ........o.vvuennnenn.. 12,898,590 171,000 4,100 35,340 | 25,580,000

* Winter discharge measurement made on this day.

tat};o gage-height record; discharge interpolated, or computed on basis of records for nearby
stations.

g Computed from graph based on gage readings.

h Computed from wire-weight gage readings.

Note.~ Stage-discharge relatlon affected by lce Dec. 12 to Mar. 24 (wire-welght gage readings used
Dec. 12-18, Jan. 4-11, 21-30, Feb. 11, 26, Mar. 4, 5, 7-9, 20, 21).



38 MISSOURI RIVER MAIN STEM
Missourl River at Sioux City, Iowa

Locatlon.~ Water-stage recorder, lat. 42°29', long. 96°25', in sec. 17, T. 29 N., R. 9 E.
STXTh principal meridian (Nebraska land lines), at bridge on U. S. Highway 77 at Sioux
City, 2.5 miles downstream from Big Sioux River. Datum of gage is 1,076.96 feet above
mean sea level, datum of 1929.

Drainage area.- 314,600 square miles.
Records available.- September 1928 to September 1931, October 1938 to September 1947.
Average discharge.- 12 years, 27,840 second-feet.

Extremes.- Maximum discharge during year, 178,000 second-feet Apr. 4 (gage height, 15.10
;eef}; min%mum daily, 3,520 second-feet Dec. 25, 26; minimum gage height observed, -3.34
eet Dec. 27.
1928-31, 1938-47: Maximum discharge, 212,000 second-feet Apr. 10, 1943 (gage height,
18,72 feets; minimum, 2,500 second-feet Dec. 29, 1941; minimum gage height observed,
that of Dec. 27, 1946.
Maximum stage known, 22.5 feet Apr. 23, 1881.

Remarks,.- Records good except those for periods of ice effect, which are fair. Flow partly
regulated by Fort Peck Reservoir.

Discharge, in second-feet. water year October 1946 to September 1947

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

29,800 27,300(g11,900( 6,500| 11,100 18,000 | 46,800 48,500 | g41,500jg118,000| g39,100{ 36,500
50,300} 27,000(gll,500( 6,700 11,100 18,400 [L16,000 E47,900 | g42,500[g103,000| 39,100 35,700
30,600} 26,500] g9,510} 6,900 10,100 | 18,800 [163,000 48,500 46,200 g93,600] 39,100 34,800
30,6800| 26,200| g8,390( 7,100 11,500 | 18,000 172,000 k45,100 | 41,500 g87,900} g39,600| 33,400
31,600| 26,500) g8,960 7,200 11,700 | 17,800 [122,000 [g43,500 | 39,100/ g81,000 39,600 33,000

33,800} 27,300 a9,150{ 8,000} 10,300{ 17,200 | 91,000 43,500 | 38,700 g76,500| 39,800| 32,700
41,500| 27,600| a9,450| 8,400 10,300 | 17,000 | 75,300 44,100 | 39,100 g74,000| g40,500( 32,300
43,500} 27,600 g9,720! 8,800 10,900 | 17,000 jg71,500 43,500 | 44,100] g72,800} g40,100] 32,700
37,400( 28,100| g9,720| 8,000 10,900 ( 17,400 72,800 k43,000 | 53,300 g69,000{ g37,000| 32,300
42,500 |g28,100{ g9,720( 8,200 11,500 | 18,600 g73,400 g43,000 [ 71,500 g64,600] g34,200| 32,300

43,500 |g28,100 [*g9,910| 8,600 | 11,500 [*20,000 [g67,100 jg41,000 [ 72,100 63,300 g32,300 33,000
239,100 |g27,600 | £9,910| 9,300 11,700 20,900 |267,100 [g40,100 | g66,50] g58,90q 31,000 33,000
236,500 {g25,700| 9,910 10,100 11,900 | 21,900 [g62,700 140,100 [ 80,300) g54,600| 31,300, 31,000

37,400 [g24,100 | 9,910 11,100 | 12,400 { 22,500 |g59,500 jg41,500 | 94,800 g51,500f 33,800, 30,300
15| 46,200 |g23,400| g9,340 | 12,600 | 12,200 | 24,100 {860,200 | 41,500 | 78,400| g48,500[ 38,700/ 31,300

e
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16| 58,900 {223,400} 8,960 | 13,400 | 13,600 | 24,300 [569,000 | 49,700 | 65,200 g51,500| 42,000] 32,300
17| 47,900 {g23,000| 6,500 | 14,200 | 15,200 | 24,800 79,700 | 67,100 | g59,500 g60,200| 47,400 31,300
18| 42,500 ig22,500| 5,700 | 14,600 | 17,600 | 24,100 g79,100 | 83,900 | g58,900 g60,800] 48,500| 31,300
19| 36,500 !g22,100{ 5,600 | 15,200 | 20,700 | 24,800 [g70,200 | 68,400 | 57,700 g57,000 44,600| 31,000
20 |236,500 |g21,300 | 5,400 | 15,200 | 21,500 p24,300 [g70,200 | 74,600 | 62,700 g53,300| 42,500[ 30,600

21 |£33,400 |g21,300| 5,700 | 16,000 | 21,100 | 24,500 [g67,700 | 72,100 | 70,900 g51,500 42,500 30,600
22 |g32,700 [g21,100 | 5,700 | 15,400 | 20,000 | 25,200 [g67,100 | 67,100 | 66,500 g50,900 41,000/ 31,000
23 (832,000 |g20,300 | 5,000 | 14,800 | 20,300 | 28,100 [g65,200 | 58,900 | 74,000) g52,100( 39,100| 32,300
24| 30,000 lg20,000 | 3,900 | 14,400 | 21,100 | 38,200 {g57,000 | 53,900 | 71,500 g50,300| 39,100} 32,300
25| 28,400 [g19,000 | g3,520 | 13,800 | 19,800 | 27,000 [g55,200 | 51,500 | 115,000/ g48,500| 41,500| 32,700

26| 28,100 (214,400 | g3,520 | 13,600 | 19,600 | 23,400 | 54,600 | 50,300 [ 165,000 g46,800/ 43,000{ 34,900
27 27,300 |g14,200 | 3,900 | 13,200 [+18,800 | 27,000 | 51,500 | 49,700 | 170,000 g44,100| 41,500 36,500
28| 27,600 {£12,800 | 4,100 | 12,800 | 18,000 | 25,500 49,100 { 48,500 | 163,000 g42,000] 39,600| 38,200
29| 27,600 [g12,400 | 4,400 12,400 - 25,000 [g50,900 46,800 | 150,000 g40,500| 38,200| 38,700

301 27,600 [g12,200 | 4,800 | 11,700 - 46,800 [g51,500 45,700 (32,000 g40,100| 37,800| 38,700

31| 27,300 - 5,600 | 11,100 - 72,100 - lg42,000 - g39,600| 37,400 -
Second- Runoff in

Month foot-days Maximum Minimum Mean acre-fest

October. . 1,098, 400 58,900 27,300 35,430| 2,179,000
November. 681,100 28,100 12,200 22,700| 1,351,000
December. ......... ... ... .o, 229,700 11,900 3,520 7,410 455,600
Calendar year 1946 ............c..uvurnn.. 9,327,800 87,200 3,520 25,560(18,500,000
JARDUATY. . ... . 349,100 16,000 6,500 11,260 692,400
February. . 416,400 21,500 10,100 14,870 825,900
March 772,700 72,100 17,000 24,930| 1,533,000
April 2,258,400 172,000 46,800 75,280 4,479,000
May. 1,565,000 74,800 40,100 50,480]| 3,104,000
June . . c.oo.... 2,331,500 170,000 38,700 77,720} 4,624,000
July.. e ceiiieiiooo.| 1,908,400 118,000 39,600 61,500| 3,781,000
August. .. 1,220,700 48,500 31,000 39,380| 2,421,000
September 996,500 38,700 30,300 33,220} 1,977,000
Water year 1946-47 ...................... 13,825,900 172,000 3,520 37,880 |27,420,000

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated.

g Computed from graph based on gage readings.

Note .- Stage-discharge relation affected by ice Dec. 17-24, Dec 27 to Mar. 22.



MISSOURI RIVER MAIN STEM 39
Missouri River at Omaha, Nebr.

Location.- Water-stage recorder, lat. 41°15'40", long. 95°55'15", in sec. 23, T. 15 N., R.
. (corrected), at Ak-Sar-Ben Bridge in Omaha. Datum of gage is 958.24 feet above
mean sea level, datum of 1929.

Drainage area.- 322,800 square miles.

Records available.- September 1928 to September 1947.

Average discharge.- 19 years, 26,580 second-feet,

Extremes. - Maximum discharge during year, 150,000 second-feet July 1; maximum gege height,
. feet July 1, 2; minimum daily discharge, 2,500 second-feet Dec. 31; minimum gage
height observed, -0.34 foot Dec. 30.
1928-47: Maximum discharge, 200,000 second-feet Apr. 12, 1943; maximum gage height,
22.45 feet Apr. 13, 1943; minimum discharge, about 2,200 second-feet Jan., 6, 1937; mini-
mum gage height observed, that of Dec. 30, 1946,
Maximum stage known, 24.65 feet, present datum, Apr. 25, 1881 (ice jam).

Remarks.- Records good except those for period of ice effect, which are fair. Flow partl
regulated by Fort Peck Reservoir. P v

Discharge, in second-feet, water year October 1946 to September 1947

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

30,400( 27,700( 13,800( 3,500| 12,800} 19,700 76,200| 51,900| 57,000{149,000| 41,600 | 36,800
30,400 27,300| 13,500{ 5,000( 11,400/ 19,400 63,200{ 55,300( 51,500{147,000{ 42,000 35,200
30,400| 26,500| 10,900 7,500 10,500 | 19,400 | 96,800| 54,400{ 47,700[141,000( 41,200| 34,100
30,000} 26,200 9,320 7,200| 10,800} 19,400 {117,000| 49,400{ 49,400(126,000| 40,800 | 33,700
30,000 25,800{ 9,460 7,000( 11,200 19,400 {131,000{ 46,100| 50,600(112,000{ 40,400 33,300

30,800| 26,200 10,000 6,800 11,400| 19,700 |143,000{ 45,600| 51,100/102,000| 40,800| 32,900
31,900} 26,900 10,400( 7,100} 11,600 19,000 {142,000 45,200( 54,000{ 94,400 | 40,000 32,500
36,700 26,900 10,500( 8,000/ 11,800} 18,000} 95,800| 44,000 49,400| 87,700 40,000 | 32,200
38,300| 27,300( 11,000| 9,400} 11,500 | 18,000} 80,800| 42,800 49,000} 83,000 | 40,000 | 32,200
38,300 29,200{ 10,700 9,000 | 11,300 | 18,400 ] 87,300 41,600| 56,500 77,200 38,800 | g31,400

41,200| 30,000| 10,500 8,800 12,000 19,000 84,500| 41,200 70,800| 73,000 | 37,200 | g32,500
40,800 30,000/ 10,500( 8,400{ 12,000 20,000 77,600 41,200( 87,800 69,800 36,400 { g32,200
37,900{ 28,800| 10,500 9,600 12,4001 22,800 73,500] 41,600| 81,300 64,400} 36,000 j 32,500
35,100| 27,300| 10,500 {*10,200 [*12,800 | 23,900 | 67,600| 41,200} 89,200 57,600} 36,000 | 30,700
15| 36,300{ 25,400 10,200 11,500 | 13,600 23,200 | 62,700 44,400| 98,200 53,600 | 37,200 | 29,900

16| 43,600} 24,600 10,000 12,500 | 14,600 | 23,900 | 62,700| 42,400 87,300/ 53,600 | 39,600 [ 30,700
17) 51,9001 23,900] 9,600 13,500 15,800 | 25,000 | 69,900 50,200| 73,100 57,200 41,200 ] 31,800
18 46,500 22,800| 6,960} 15,000 [¥16,800 | 25,400 [ 79,000| 65,400 | 68,100] 63,000 | 43,600 [ 31,800
19| 39,500 22,800 6,160} 16,000 19,000 | 26,200 | 77,600| 65,000 | 63,200} 64,400 | 45,200 | 31,400
20{ 35,500] 232,100 5,660 [*15,500 | 22,000 | 25,800 | 74,900) 67,600 62,700/g62,600 | 43,200 32,200

A
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21} 33,500} 21,400 5,860| 18,500} 23,000 { 25,000 | 73,500} 73,500 | &8,600/g61,200 | 41,600 [ 31,800
221 32,3001 21,1001 5,730) 17,000 | 22,500 | 24,600 | 72,200} 72,600 | 84,500] 59,400 [ 41,600 | 32,200
23| 31,900| 20,000| 6,020 16,800 { 22,000 | 30,000 | 69,900 | 67,200 | 90,600| 58,600 [g42,400 | 32,900
24| 32,300| 19,000} *8,090 {*16,100 | 21,500 | 37,500 | 65,800 | 61,400 | 90,600{ 57,200 [g42,000 | 33,700
25) 31,200( 17,400] 6,090 | 15,500 [ 21,000 | 45,600 | 59,600 54,000 [ 91,500] 55,000 42,800 | 33,700

26| 28,800 15,300 6,240 | 15,000 | 20,500 | 33,900 | 55,300 | 50,800 {g106,000| 52,000 | 42,400 | 32,900
27| 27,300} 14,800 6,480 ) 14,800 20,500 | 28,400 | 52,700 | 49,000 |g124,000] 47,700 | 42,400 | 33,700
28] 27,300 14,300 6,720 | 14,600 | 20,000 | 31,600 | 49,000 | 48,500 [¢133,000| 45,200 | 42,000 | 35,600
29| 28,100 14,000 | 5,130 | 14,300 - 29,600 | 49,000 | 47,300 [2140,000{ 43,200 | 39,600 | 36,000

30| 28,800 14,500] 4,000 | 14,000 - 27,700 | 49,000 47,300 [£147,000] 42,400 | 38,400 | 36,400
31 28,100 - 2,500 | 13,700 - 57,900 - 47,700 - 42,000 | 37,200 -
Second- Runoff in
Month foot-days Maximum Minimum Mean aore-feet
October. .} 1,085,100 51,900 27,300 34,360 2,113,000
November. . 699,500 30,000 14,000 23,320 1,387,000
December.......... 260,820 13,800 2,500 8,414 517,300
9,408,120 80,700 2,500 25,770 18, 660,000
359,800 17,000 3,500 11,610 713,700
436,300 23,000 10,500 15,580 865, 400
797,400 57,900 18,000 25,720 1,582,000
2,359,100 143,000 49,000 78,640 4,679,000
1,595,600 75,500 41,200 51,470 3,165,000
2,373,800 147,000 47,700 79,130 4,708,000
2,302,400 149,000 42,000 74,270 4,567,000
1,253,600 45,200 35,000 40,440 2,496,000
988,900 36,800 29,900 52,960 1,961,000
.| 14,492,320 149,000 2,500 39,700 28,740,000

* Winter discharge measurement madé on this day.
g Computed from graph based on U. 8§ Weather Bureau wire-weight gage readings.
Note.- Stage-discharge relation affected by ice Dec. 30 to Feb. 28.
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Missourl River at Nebraska City, Nebr.

Location.- Water-stage recorder, lat. 40°40'35", long. 95°50'10", in SWi sec. 10, T. 8 N.,
R. E., at Waubonsle Highway Bridge at Nebraska Clty. Datum of gage 1s 903.94 feet
above mean sea level, datum of 1929.

Drainage area.- 414,400 square miles.

Records avallable.- August 1929 to September 1947.

Average discharge.- 18 years, 31,420 second-feet.

Extremes.- Maximum discharge during year, 172,000 second-feet July 1, 2 (gage height, 20.1
€6t]; minimum, 1,600 second-feet (discharge measurement) Dec. 31; minimum gage height
observed, 3.7 feet Feb. 7.

1929-47: Maximum discharge, 214,000-second-feet June 14, 1944; maximum gage height,

that of July 1, 2, 1947; minimum discharge, that of Dec. 31, 1946; minimum gage height
observed, 1.2 feet Jan. 1, '1940.

Remarks .- Records excellent except those for period of ice effect, which are fair. Flow
T partly regulated by Fort Peck Reservoir.

Discharge, in second-feet, water year October 1946 to Septembsr 1947

Day; Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

1| 30,200 32,200{ 21,600| 3,000 17,200| 25,600| 85,100 55,000| 74,500{171,000| 45,300| 38,400
31,000 32,200{ 20,600/ 4,000| 15,800} 24,100| 72,500 59,200{ 93,900{171,000| 44,000} 36,300
31,800 31,000; 19,400 6,000(*15,200| 23,400| 90,600 60,700 79,500|167,000| 44,000 35,000
32,600{ 31,800 16,100 8,000igl4,000| 23,400|116,000| S6,900| 78,000}156,000] 43,100f 34,200
32,600{ 31,400( 16,400 8,500{gl13,500( 23,400|123,000{ 52,600{111,000(140,000| 42,600( 33,800

37,100| 32,600{ 19,000 7,500}g11,200| 24,100)141,000| 51,200| 71,500}116,000| 43,100| 32,600
49,400 33,400f 18,700 6,500 9,500| 24,400]126,000 50,700| 70,500|108,000] 42,200| 32,600
9| 53,100) 33,800 18,400} 9,000/ 8,000/ 24,400)| 96,100) 49,400) 64,000} 99,400| 42,200/ 32,600
10| 60,700| 35,800| 18,100| 11,000 7,500} 24,800 |104,000] 46,600| 67,000| 90,600| 41,800| 32,200

11 [ 61,600| 36,300 17,800*12,400| 7,000] 25,900|107,000| 45,300 77,000 82,000| 39,700| 33,000
12| 61,600| 34,600 18,400| 12,500| 15,000| 26,300| 97,200| 44,000]|114,000{ 76,000| 38,000| 33,000
13| 55,000| 34,200| 18,700| 12,500( 40,000{ 29,000| 89,500| 43,500|131,000|100,000| 36,700| 33,800
14| 49,400 33,400| 18,400| 12,400| 28,600| 33,800] 82,000| 42,600[126,000| 73,500 36,700| 33,800
15| 47,600{ 31,800{ 18,100/*12,300| 20,000 32,200 75,000| 55,900|120,000| 67,500| 37,600| 33,400

16| 50,200( 31,000{ 17,200| 12,300| 21,600| 33,000 | 71,000{ 47,600|111,000( 65,500} 39,700| 33,800
17| 83,500( 33,000| 16,900| 13,000 23,800{ 35,000 | 73,000| 52,100 95,600| 64,500| 42,600| 34,600
18| 70,500 33,000{ 15,800/ 16,000| 25,900 37,600 80,500| 72,000] 96,600| 72,500| 45,300| 35,800
19| 56,900 31,800| 10,000| 22,000| 28,200 35,800 | 81,000 67,000 95,600{ 77,500| 47,600| 34,600
20| 47,600f 31,400 8,560| 21,000 (*31,000| 34,600 | 80,000| 68,000 91,200 78,000{ 45,800| 34,200

21| 42,200 30,200 8,390| 19,000| 31,400| 34,200 77,500| 74,500| 86,800( 74,000/ 43,100! 35,000
221 39,700} 29,800| 8,560} 17,500| 33,000} 36,300 | 75,500] 76,500]108,000| 68,500} 41,800] 34,200
23| 39,200( 29,400| 8,900| 24,000| 31,400 42,200 76,500| 75,000/158,000( 67,500 42,200| 34,200
24| 38,800 28,600| 8,900) 23,000| 29,400| 42,600| 73,500} 69,000{154,000( 63,000| 43,100| 34,600
25| 39,700f 26,700| 8,900| 22,000{ 27,800| 61,200{ 66,500| 60,700]|155,000( 60,200| 46,200| 35,000

26) 37,100| 24,100]*11,900] 21,000| 26,700| 48,900 60,700 55,900[{160,000| 55,900| 44,400| 34,600
27( 35,800( 22,400( 12,600 22,700} 26,700 39,200| 57,400f 52,600;161,000| 53,600 44,800( 35,000
28| 34,200 22,400| 12,800| 26,700} 27,000 39,700 | 53,600 54,000|161,000| 51,200| 44,400| 36,300

3
4
5
6| 34,200| 31,000! 18,100| 8,500{gl4,200| 24,100 132,000/ 52,100{ 86,800{124,000( 42,600! 33,000
7
8

29| 34,600} 21,600 10,000} 22,000 - 40,500 | 52,100| 57,400{160,000| 48,900] 42,600| 37,600

30| 34,200| 21,600| 5,000| 22,400 - 37,100 | 55,000| 56,400{165,000} 47,600] 41,400 38,400
31| 33,800 - *1,800( 20,600 - 48,900 - 56,400 - 46,600{ 40,100 -

Seoond~ Runoff in

Month foot-days Maximum Minimum Mean aore-feet

October. . 1,365,900 70,500 30,200 44,060 | 2,709,000

November. 912,500 36,300 21,600 30,420 { 1,810,000

December 444,010 21,600 1,800 14,320 880,700

Calendar year 1946 ...................... 11,329,710 95,400 1,800 31,040 p2,470,000

459,300 26,700 3,000 14,820 911,000

600,600 40,000 7,000 21,450 | 1,191,000

1,035,700 61,200 23,400 33,410 | 2,054,000

2,570,800 141,000 52,100 85,690 | 5,099,000

1,760,800 76,500 42,600 56,800 | 3,492,000

3,323,500 165,000 64,000 110,800 | 6,592,000

2,737,000 171,000 46,600 88,290 | 5,429,000

1,314,700 47,600 36,700 42,410 | 2,608,000

1,035,600 38,400 32,200 34,520 | 2,054,000

Water year 1946-47 ........ PR veov.ee-| 17,560,410 171,000 1,800 48,110 [5,830,000

* Winter discharge measurement made on thils day.
g Computed from graph based on daily gage readings.
Note.- Stage-discharge relation affected by ice Dec. 29 to Jan. 25, Peb. 8-13.



Missouri River at St. Joseph, Mo.
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Location.- Water-stage recorder, lat. 39°45'10", long. 24°51'28", in sec. 17, T. 57 N., -.

788.1%

Drainage area.- 424,300 square miles.

Records available.- August 1928 to September 1947,

Average discharge.- 19 years, 34,820 second-feet.

at St. Joseph & Grand Island Railroad bridge in St. Joseph.
feet above mean sea level, datum of 192%.

Datum of gage is

Extremes.- Maximum discharge during year, 180,000 second-feet June 18 (gage height, 20.4

eetTT; minimum daily discharge,
1.04 feet Jan. 2, but ma,
1828-47:

Maximum stage known, 27.2 feet, present datum, Apr. 29, 1881.

4,000 second-feet Jan. 3; minimum gage height observed,
y have been lower during period of no gage-height record.

Maximum discharge observed, 196,000 second-feet June 4, 1929; maximum gace
height, that of June 16, 1947; minimum discharge, 2,300 second-feet Jan. 9, 1937; mini-
mum gage height, 0.00 foot Dec. 18, 13 1940

Remarks.- Records excellent except those for Dec. 26 to Feb. 15, which are fair. Flow
Partly regulated by Fort Peck Reservoir.
Discharge, in second-feet, water year October 1948 to September 1947
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1| 36,200 37,800 22,700| a5,400{ 18,900| 26,500 56,300| 61,800| 67,200{172,000| 47,300| 40,200
2! 35,200| 36,600| 22,400| h4,530| 20,000| 25,400| 77,400| 60,600| 99,100[172,000| 46,500| 39,400
3| 34,800 36,200/ 21,200| a4,000] 12,000 24,800| 67,200{ 62,800{112,000{169,000| 46,100 38,800
4| 34,800| 35,500 20,000 4,200] 8,000| 23,000)105,000| 62,300| 90,100/168,000| 45,700/ 38,200
5| 34,100| 35,200 17,900| 4,500| 9,000| 24,000(125,000| 58,400{110,000|166,000{ 45,300 37,200
6| 33,800f 34,100 17,100| 5,200| 7,500} 24,800|127,000| 54,800|141,000{162,000| 44;900| 36,300
7| 35,500| 34,100{ 18,400| 6,200 6,500 24,800|130,000| 53,700[145,000{154,000| 44,900| 35,400
81840,600( 35,500| 19,700| 7,200 8,000} 25,100|132,000| §2,700|127,000]144,000| 44,900| 34,500
9{849,500( 36,600| 20,000{ 9,000 7,200 25,100|129,000| 50,700/109,000]131,000| 43,800| 34,000
10 (251,600 38,600| 19,700{ 11,000| 6,500] 25,100 {128,000{ 49,200] 88,900[116,000| 43,000( 33,500
11| 682,600| 42,400| 19,700{ 12,000| 6,000! 25,800|150,000| 47,200| 87,800|101,000| 42,600| 34,603
12 62,600| 41,600{ 19,400( 12,500} 8,000( 28,300{143,000| 45,800{104,000( 91,600 41,200{ 35,200
13| 58,400( 38,800| 19,100{*13,700| 17,000| 34,200|118,000| 44,800|139,000|105,000! 39,800| 35,200
14| 51,800} 37,600| 18,900{ 20,200{ 47,P00| 36,700|102,000| 45,800|160,000{123,000{ 39,400| 35,400
15 46,500 36,300| 18,600 18,900| 38,800| 37,100) 89,500 46,300{168,000] 89,700} 38,500 35,700
16| 46,500| 35,400| 18,400 15,300| 22,100{ 33,800 81,400{ 57,900}179,000| 72,700| 41,200| 34,800
17] 53,200f 35,000 17,900{ 16,200| 22,700| 33,800 76,800| 51,200|172,000| 69,800 42,600| 34,300
1g| 82,000| 35,800| 17,100| 16,400} 24,000 34,600 | 78,000| 54,800{164,000| 69,800| 43,800| 35,400
19| 82,000| 36,700 16,900( 18,100 |*25,800| 36,300 | 84,300| 72,800/161,000{ 76,900 | 45,700} 35,900
20| 62,000 35,400| 14,000| 23,700 28,300{ 36,700| 86,600| 71,700|154,000| 78,700| 48,100 36,600
21| 49,500{ 34,600| 11,800} 20,600| 31,400] 35,400 | 84,300{ 72,800|142,000| 77,500 48,100| 36,000
22| 44,600| 32,600} 10,800( 18,900 | 31,800 36,300 | 82,000| 79,200|139,000| 72,700| 46,100| 35,700
23| 42,400 31,400{*11,000{ 19,400 33,800 38,000{ 79,200| 81,400[148,000] 68,200{ 44,900 35,400
24| 41,900| 31,000 11,400| 22,100| 31,400 | 44,4C0 | 77,400| 79,200(157,000| 67,800| 44,500| 35,400
25| 42,800| 29,400| 11,600| 24,000| 29,100{ 50,200 | 74,600 73,400|156,000| €6,000{ 44,900 35,700
26| 42,800| 28,300} 11,400| 25,800{ 28,000 | 57,900 | 88,400 65,600|156,000| 64,400| 48,600} 38,300
27| 40,6001 25,800| 13,400| 24,400 | 26,800 46,800 63,400| 62,300(165,000| 61,800} 47,300 35,700
28| 39,000) 23,700| 15,900 24,800| 26,200 | 38,800 50,100 61,200]168,000| S8,400] 46,100| 35,400
29| 37,400 23,000| 16,400 27,200 - 39,800 57,400| 78,000(170,000| 54,600| 45,300| 36,300
30| 36,600| 22,700| g9,720] 24,000 - 39,300 60,100| 75,100{172,000| 51,500| 43,400 37,500
31| 37,000 - as,600| 22,700 - 37,100 - 67,800 - 49,000| 41,200| 37,500
Second- s Runoff in
Month foot~days Maximum Minimum Mean acre-feet
0CtObOT. .. i 1,448,100 82,000 33,800 46,710 | 2,872,000
November 1,017,700 42,400 22,700 33,920 | 2,019,000
December 508,120 22,700 5,600 16,390 { 1,008,000
12,729,310 103,000 5,600 34,860 | 25,250,000
482,130 27,200 4,000 15,550 956,300
581,800 47,000 6,000 20,780 | 1,154,000
1,049,900 57,900 23,000 33,870 { 2,082,000
2,793,400 150,000 56,300 93,110 | 5,541,000
1,901,300 81,400 44,800 61,330 | 3,771,000
4,151,100 179,000 67,200 138,400 | 8,234,000
July 3,123,900 172,000 49,000 100,800 6,196,000
August...... ... .ol 1,375,700 48,600 38,500 44,380 | 2,729,000
SePtember. .. ... 1,081,500 40,200 33,500 36,050 | 2,145,000
Water year 1946-47 ... .................. 19,514,650 179,000 4,000 53,460 | 38,710,000

* Winter discharge measurement made on this day.
a No gage-height record; discharge computed on basis of records for adjacent stations.

g Computed from graph based on dally gage, readings.

h Computed from wire-weight gage readings.
Note.- Stage-discharge relatlion affected by ice Jan. 4-13, Feb. 2-14.
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Missourl River at Kansas City, Mo.

Location,- Wire-welght gage, lat. 39°06'43", long. 94°35'16", in sec. 32, T. 50 N., R.

., on Chicago, Burlington & Quincy Railroad bridge at Kinsas City, 1 mile down-
stream from Kansas River. Datum of gage 1s 715.79 feet above mean sea level, datum of
3929. Prior to May 16, 1947, water-stage recorder at site 200 feet upstream, at same

atum.

Drainage area.- 489,200 square miles.

Records available.- April 1905 to December 1906 (gage heights only January to December

, AUgUS 928 to September 1947, 1879-90, 1904-5 (monthly flgures of discharge

only) in reports of Corps of Englneers. Gage-helght records collected at same site
since 1873 are contained in reports of U, S. Weather Bureau.

Average discharge.- 12 years (1928-47), 43,080 second-feet.

Extremes.- Maxlmum discharge during year, 261,000 second-feet June 27; maximum gage
ﬁiiggff ZZ}OI feet June 25; minimum discharge, 4,400 second-feet Jan. 3 (gage height,
-1. eet).

1905-6, 1928-47: Maximum discharge, 336,000 second-feet June 18, 1943; maximum gage
helght, 29.10 feet Juie 19, 1943; minimum discharge, about 1,500 second-feet Jan. 9,
10, 1937 {gage height, -2.70 feet).

Maximum stage known, 38.0 feet June 16, 1844. Flood of June 2, 1903, reached a
stage of 34.95 feet.

Remarks .- Records excellent. Gage read twice dally below 17.0 feet and hourly above.
FIOW partly regulated by Fort Peck Reservoir.

Discharge, in seccnd-feet, water year October 1946 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 50,200 41,700f 27,600 6,980| 22,500 28,600| 42,800 77,200| 88,600|221,000| 54,300| 41,000
2| 43,600 41,400| 27,600 6,740( 17,500| 28,400 75,800 75,300| 98,300|211,000| 52,600| 40,200
3| 39,600 39,300| 26,800| 4,910{ 21,800| 27,300| 80,600| 75,300|134,000|200,000( 51,000| 39,600
4| 37,100 38,800 25,200 4,700{ 15,500| 26,200/ 109,000 77,700] 113,000{197,000| 50,200} 38,200
5| 36,800 37,400 23,800 5,220| 10,500| 26,000| 178,000 73,900| 106,000/ 194,000| 49,400| 37,400
6| 35,400| 37,100, 21,800 6,410 11,000{ 26,500{ 180,000, 66,700[156,000}192,000| 48,600} 36,400
7| 34,400] 35,400{ 20,600 7,200 9,420( 26,800 173,000 63,000{186,000{190,000( 48,200]{ 35,800
8| 36,100 35,400} 21,400 9,030 8,030| 27,600| 166,000, 62,600(199,000|186,000] 48,200{ 35,100
9| 47,000 39,200 22,700/ 10,900 9,940f 27,300( 160,000{ 61,700(182,000[{178,000| 47,800( 34,100

10| 61,200 42,800 22,700| 12,100| 9,810f 27,600 147,000 59,000|153,000(161,000( 46,600| 33,500

11| 64,900, 49,400 22,500 13,100| 9,290| 27,300 180,000 56,800|133,000(134,000| 45,800 33,800
12| 75,800 56,800 23,800| 14,000 9,420( 30,000] 210,000 55,100| 136,000(114,000| 45,500| 34,400
13| 73,900] 59,000 26,500 16,200( 10,100/ 57,300 193,000 S4,300| 165,000|112,000| 44,400| 34,800
14| 71,900 56,000 27,600 19,800{ 22,000} 84,600| 167,000 54,300|183,000(137,000( 45,100 34,800
15| 67,700 52,800, 24,500 29,200| 55,600{ 76,700 144,000 54,700{206,000]{132,000| 45,500 34,800

16| 65,800{ 48,200/ 22,700| 22,900f 29,200 60,800|127,000f S57,700|222,000| 93,400| 43,600 35,400
17| 66,700] 45,500] 21,800| 19,000/ 25,200| 49,400} 115,000| 6&8,600| 226,000/ 79,200 44,000| 34,400
18| 77,700 44,000] 21,000 19,200 25,500| 45,500 106,000/ 61,200}216,000| 75,800| 44,700 35,100
19| 96,800 44,000[ 20,200{ 19,200} 26,800| 45,100} 108,000{ 71,500} 213,000 79,700| 45,500 36,800
20| 85,600| 43,200f 19,400{ 20,800 27,800| 44,700 114,000 81,100| 209,000 85,100 47,000| 36,800

21| 71,5001 42,100} 17,400{ 29,200| 29,500 44,700|112,000{ 78,200|220,000| 85,600| 48,600 40,200
22| 61,700 40,200{ 15,200] 24,300| 31,400| 43,600]109,000{ 82,600|231,000( 82,600| 47,400| 37,400
23| 55,600 37,400f 14,100| 21,400| 32,000| 44,000 105,000| 86,100|247,000f 77,700| 44,700 35,400
24| 51,8001 36,100} 14,000{ 21,800| 33,200{ 48,600|101,000| 86,100(255,000| 74,300| 44,700 35,100
25| 51,000( 35,800} 14,200{ 24,800f 32,600| 52,200 98,300| 83,600|259,000| 73,400| 44,000 35,800

26| 51,000; 34,100| 14,200{ 27,000| 31,400 61,700| 90,200| 77,700|257,000| 70,500| 44,700{ 35,400
27| 50,200f 32,900| 14,000{ 28,400| 30,300| 58,200| 81,600} 74,300|260,000| 68,100| 47,400| 36,400
28| 47,400) 30,600 14,800 26,000} 28,900 46,200] 75,300/ 80,600|256,000| 64,900) 45,800| 36,100

29| 44,700{ 28,600 17,500| 26,500 - 41,700| 71,900{100,000(247,000| 61,200| 45,500| 36,400

30| 42,800{ 27,600 17,200| 28,100 - 42,800} 70,500{111,000{232,000{ 58,200| 44,700| 37,100
31{ 42,500 - 10,700| 23,800 - 41,400 - 93,400 - 56,000 43,200 -

Seccnd- Runcff in

Mcnth fcot-days Maximum Minimum Mean acre-feet

1,738,200 96,600 34,400 56,070 | 3,448,000

1,233,200 59,000 27,600 41,110 2,446,000

633,500 27,600 10,700 20,440 1,257,000

Calendar year 1946 ...................... 14,931,800 120,000 10,700 40,910 | 29,620,000

JAOUATY. « v e evenreennnnnn B 548,890 29,200 4,700 17,710 | 1,089,000

February. 626,210 55,600 8,030 22,360 | 1,242,000

March. . 1,318,800 84,600 26,000 42,540 2,616,000

April. 3,691,000 210,000 42,800 123,000 | 7,321,000

May. .. 2,261,300 111,000 54,300 72,950 | 4,485,000

June 5,788,900 260,000 88,600 193,000 | 11,480,000

July.. 3,744,700 221,000 56,000 120,800 | 7,428,000

August. .. 1,448,700 54,300 43,200 46,730 | 2,873,000

September. .. . . 1,087,700 41,000 33,500 36,260 2,157,000

Water year 1946-47 ...................... 24,121,100 260,000 4,700 66,090 | 47,840,000

Note.- Discharge computed from graph based on wire-welght gage readings Oct. 10-15, 18, 19, Dec.
28 to Jan. 2, Feb. 5-10, Apr. 5-12, 17, 18.
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Missouri River at Waverly, Mo.

Location.- Water-stage recorder, lat. 39°12'51", long. 93°30'57", in sec. 14, T. 51 N.,
T9ZW., at bridge on U. S. Highway 65 at Waverly. Datum of gage is 645.49 feet above
msan sea level, datum of 1929.

Drainage area.- 491,200 square miles.

Records available.- March 1929 to September 1947. Gage-height records at same site
T878-79, 1883-99 are contained in reports of Missouri River Commisslon. Gage-height
records at same site since 1915 are contalned in reports of U. S' Weather Bureau.

Average dlscharge.- 18 years, 42,360 second-feet.

Extremes.- Maximum discharge during year, 273,000 second-feet June 25, 26; maximum gage
REIgnt, 25.14 feet June 24; minimum dally discharge, 4,500 second-feet Jan. 5. )
1929-47: Maximum discharge, 347,000 second-feet Apr. 24, 1944; maximum gage height,
that of June 24, 1947; minimum discharge, about 1,700 second-feet Jan. 9, 1940; mini-
mum gage height, 0.4 foot, present datum, Jan. 12, 1930.

Remarks.- Records excellent except those for periods of ice effect, which are good. Flow
— partly regulated by Fort Peck Reservoir.

Discharge, in second-feet, water year October 1946 to September 1947
T

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 48,600, 41,300 28,600( 10,000| 24,600{g29,500f 42,000 73,500 88,400|252,000| 54,400| 42,600
2| 45,500 41,000 28,100 6,500| 22,600|g28,800f 54,0000 77,200 96,600(237,000( 53,100 40,300
3 41,600 40,300 27,200 8,000} 20,600{g27,900| 82,200 73,500/ 118,000|223,000| 51,400| 39,600
4 38,7001 38,700 27,000 5,000f 23,400|g27,200[ 108,000 75,000} 124,000| 212,000 50,200| 39,000
5 37,2000 37,500 25,700 4,500( g15,400|g27,000( 176,000 75,600/ 109,000| 204,000{ 49,400( 38,700
6 37,5001 36,4000 24,200 5,000| g11,000| g27,900| 203,000 89,900, 130,000| 199,000| 48,200| 37,500
7| 36,600 36,100 22,400 6,000{ 11,500|g27,900{ 183,000 63,900( 168,000] 193,000 47,800 36,900
8 35,800 35,000 21,600 6,500{ 10,000{ 27,900| 172,000/ 63,400[ 190,000] 187,000f 47,000 36,100
9 37,5001 35,000 23,200 8,000 9,500| 28,100 164,000( 63,000| 195,000{ 182,000 47,000| 35,800
10| 47,000 37,800 23,800 10,000{ 9,500 28,100 156,000/ 61,500/ 180,000|176,000| 46,800} 35,000

11| 55,600 41,300{ 23,800( 11,000 9,500| 28,400| 188,000 59,200| 146,000/ 158,000{ 45,500{ 34,400
12 69,900 48,200/ 24,000 12,000 9,500 31,200| 187,000 57,400 132,000/ 132,000| 44,400| 35,000
13| 73,000 54,800 28,100 13,000/ 9,500 56,100| 201,000 55,600( 141,000(110,000{ 43,700| 35,300
14| 73,000 57,400/ 28,400(*17,100( 10,500| 94,200 193,000 54,800} 162,000/ 116,000} 44,000 35,600
15| 68,400 53,500/ 27,000{ 20,800| 30,000| 89,500{ 163,000, 53,500| 173,000/ 130,000 44,800| 35,300

16| 66,9001 49,800| 24,800( 27,200| 44,400| 71,900{ 139,000( 53,500 184,000{112,000{ 44,800 35,600
17| 66,3001 46,300, 23,400/ 21,400| 27,700{ 57,000f 119,000/ 62,000| 197,000 86,600| 43,000{ 35,300
18| 73,500 44,000, 22,600/ 18,700| 25,000{ 49,000|107,000| 67,900} 208,000 78,800| 44,000{ 34,400
19| 88,900 42,600/ 21,800/ 18,900 25,200( 46,800 101,000 62,500| 208,000{ 77,200| 44,800| 34,700
20| 91,800 42,300, 21,200 19,300 26,300| 47,400} 107,000/ 78,800 214,000 83,200| 45,900| 35,300

21| 77,800 41,300 20,800(*21,800|*27,900f 47,800} 110,000 80,500|233,000| 86,800 47,800| 44,000
22| 66,900 41,000 18,700 26,500 30,500| 46,600| 109,000 77,200|247,000| 86,000| 49,400| 44,400
23| 58,8000 39,600 16,800/ 23,800| 32,400| 45,200} 107,000/ 82,700|256,000( 82,200| 47,400 37,500
24| 54,0000 37,800] ¥15,600| 22,000{ 33,400| 45,900|103,000| 86,000| 266,000 76,800| 45,900( 35,300
25| 50,6001 36,900 15,400| 22,200{ 33,200| 50,600|102,000| 89,500|270,000| 75,000| 45,500 35,300

26| 50,2000 36,400, 15,600/ 24,400 31,700| 53,500| 96,800 80,000|270,000| 73,000| 44,800 35,600
27| 49,4001 35,000, 15,400{ 26,300 30,900{ 63,000 85,500{ 71,400{270,000( 69,900| 45,500| 35,600
28| 47,800 33,400 15,200{ 26,500|g30,200| 53,500 80,000{ 71,900{265,000| 66,900| 47,400 35,800

29| 45,500 31,200 15,900| 25,500 - 44,800{ 77,200{ 91,800]{262,000| 63,000| 45,500 35,300

30 42,600 29,300 17,800| 26,500 - 42,300 75,600|110,000{260,000| 59,600| 45,200| 35,300
31 41, 300 - 16,900( *26,800 - 43,400 - 103,000 - 56,100 44,400 -

Second- s i Runoff in

Month foot-days Maximum Minimum Mean acre-fest

1,718,800 91,800 35,800 55,450 3,409,000

1,221,200 57,400 29,300 40,710 2,422,000

681,700 28,600 15,200 21,990 1,352,000

14,924,000 112,000 10,500 40,890 | 29,600,000

519,200 27,200 4,500 16,750 | 1,030,000

625,900 44,400 9,500 22,350 1,241,000

1,388,200 94,200 27,000 44,780 2,753,000

3,775,100 203,000 42,000 125,800 | 7,488,000

2,245,700 110,000 53,500 72,440 4,454,000

5,763,000 270,000 88,400 192,100 | 11,430,000

3,943,700 252,000 56,100 127,200 7,822,000

1,448,800 54,400 43,000 46,740 2,874,000

1,108,300 44,400 34,400 36,880 2,194,000

Water yoear 1946-47 ...................... 24,437,600 270,000 4,500 66,950 | 48,470,000

* Winter discharge measurement made on this day.

g Computed from graph based on gage readings and records for stations at Kansas City and at Boon-
ville,

Note. - Stage-discharge relation affected by ice Jan. 1-13, Feb, 7-15,
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Missouri River at Boonville, Mo.

Location.- Water-stage recorder, lat. 38°5%140", long. 92°45'15", in sec. 3b, T. 49 N.,
at Missouri-Kansas-Texas Railroad bridge at Boonville. Datum or gage 1is
565.02 feet above mean sea level, datum of 1929.

Drainage area.- 505,700 square miles.

Records available.- October 1925 to September 1947, Gage-height records at same site
since 1873 are contained in reports of U. S. Weather Bureau.

Average discharge.- 22 years, 55,220 second-feet.

Extremes.- Maximum discharge during year, 448,000 second-feet June 27 (gage height, 32.02
€et); minimum observed, 5,640 second-feet Jan. 4 (gage height, 0.92 foot).

1925-47: Maximum discharge 504,000 second-feet Apr. 27, 1944; maximum gage height
that of June 27, 1947; minimum dischax’*ge, about 1,800 second-feet Jan. 10, 1940; mini-
mum gage height, -0. 85 foot Jan. 13, 1937

Maximum stage known, 32.7 feet Jine 21 1844, Flood ot Junz 6, 1903, reached a
stage of 30.5 feet.

Remarks.- Records excellent. Flow partly regulated by Fort Peck Reservoir.

Discharge, in second-feet, water year October 1946 to September 1947

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept .
1| 62,800{ 51,700{ 29,700| g17,400] 31,100 30,000{ 53,600 84,500{ 142,000 339,000 58,000 44,200
2} 52,500 55,200{ 28,600| g10,700| 27,000 29,200 55,600| 87,000| 150,000 331,000 56,000 42,500
3| 48,000/ 56,800| 28,300 g6,4000 25,2000 29,200 75,600 89,200[ 160,000 315,000 54,400| 40,800
4| 43,600 53,200, 27,800| g5,640 22,000 28,600| 114,000| B84,500| 174,000 295,000{ 52,800 39,600
5| 40,200( 46,100 27,200| g6,010 19,9000 28,300| 177,000| 82,500| 191,000 278,000 51,600 39,200
6| 38,600 43,000 26,000 g6,40Q 15,400 28,000 208,000| 81,500| 191,00] 255,000 50,800{ 38,600
7| 38,200 43,000f 24,800 g6,1404 12,500 28,300| 232,000| 75,200 207,000 231,000 49,700! 38,000
8| 37,600 42,600 23,200 g6,5401 12,100 28,600| 251,000| 69,500 238,000 219,000 48,500 36,800
91 36,900 40,500/ 23,000| g7,260 9,600 28,600| 261,000| 67,400{ 289,000 211,000 47,400 36,100

10| 38,200] 44,400{ 25,500 g8,880 9,080, 29,200] 255,000] 66,600( 337,000 203,000 47,000, 35,500

111 46,500 48,700| 27,800| g12,900 8,880 29,400 257,000| 64,100 348,00d 195,000 46,300| 35,200
12| 55,600/ 48,400| 28,000 14,800 9,420 31,600 246,000| 61,200| 313,004 183,000 45,600 34,900
131 70,100 54,400/ 35,100| 19,900 10,900 51,700 242,000| 9,200 269,00q 152,000 45,200 34,600
14| 74,600 59,200, 51,400/ 23,000 15,600 110,000| 240,000} 57,600| 232,00G 123,000 45,200 35,200
15| 74,100 59,600{ 47,200{ 20,800 14,300 137,000| 250,000{ 55,600| 223,000 125,000 46,300 35,500

16| 68,600 56,800 39,500; 24,200 47,200 130,000| 218,000{ S5,600| 226,000 132,000 47,000 35,200
17| 68,200 52,500/ 33,000 31,300 43,000 116,000 180,000 58,400| 237,00d 114,000 47,800 35,800
18| 80,600] 49,100| 28,300| 26,000 30,500 92,600f142,000| 66,200 265,000 92,500 45,600 36,100
19| 88,200| 47,200 25,800\ 22,500 27,2001 70,100 125,000 73,800| 273,000 83,500 45,900, 35,500
20| 101,000, 46,500 24,500| 22,000 27,000 59,200(120,000( 69,000| 286,000 81,500 46,700 35,800

21| 96,2001 45,800 23,500 22,300 27,8000 56,800|132,000] 79,000( 310,004 86,000 47,400, 40,500
22| 79,600, 44,400 23,000{ 23,800 29,2000 55,600] 138,000/ 82,000} 337,00 88,604 48,900 50,000
23| 66,800, 43,000 21,500 28,600 31,400 54,400| 136,000{ 80,000{ 366,00 88,100 50,000 53,200
24| 58,000 41,200 19,400| 26,800 33,0000 52,500 135,000/ 85,000| 370,00q 84,500 48,500 45,200
25| 53,200, 38,900 18,000| 24,500 34,2000 56,800| 144,000 96,400| 372,00 80,004 47,000 39,600

26( 52,8000 37,200, 17,600| 24,200 34,209 67,300/ 139,000|101,000( 422,00 78,500 46,3000 37,400
27| 54,800, 36,600 17,400| 26,200 32,400 73,600| 128,000 90,300| 446,000 76,200 45,900| 36,800

28| 53,600 35,400\ 17,600| 28,6004 31,600/ 76,100 106,000{ 89,200| 417,004 72,500 46,300 36,400

29| 51,000 33,600 17,100| 29,700 - 63,700{ 93,600|107,000| 384,004 68,600 47,4000 36,400

30| 48,400 31,600{ 17,100| 29,200l - 53,600| 86,000|132,000| 346,004 64,50Q 46,300 35,500
31| 48,000 - 18,000{ 30,500 - 50,200 - |144,000 - 60,800 45,200 -
Second— Runoff in

Month foot-days Maxinum Minimum Mean acre-feet

October. 1,826,500 101,000 36, 900 58,920| 3,623,000
November. 1,386,600 59,600 31,600 46,220| 2,750,000
December . 814,900 51, 400] 17,100 26,290( 1,616,000
17,958,400 150,000 11,000 49,200} 35,620,000

593,770 31,909 5,640] 19,150{ 1,178,000

671,660 47,200 8,880 23,990| 1,332,000

1,776,200 137,000 28,000 57,300f 3,523,000

4,940,400 261,000 53,600, 164,700 9,799,000

2,494,500 144,000 55,600 80,470| 4,948,000

8,511,000 446,000 142,000 283,700| 16,880,000

4,806,800 339,000 60,800] 155,100| 9,534,000

.| 1,497,000 §8,000) 45,200 48,290 2,969,000

SepembOr. - -\ttt 1,156,100 53, 200 34,600 38,540| 2,293,000
Water year 1946-47 ..,.................... 30,475,430 446,000 5,640 83,490] 60,440,000

g Computed from graph based on wire-weight gage readings.
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Missourl River at Hermann, Mo.

Location.- Water-stage recorder, lat. 38°42136", long. 91°26'21", in SW} sec. 25, T. 46
N, R. 5 W., at bridge on State Highway 19 at Hermann, Datum of gage 1s 481.40 feet
above mean sea level, datum of 1929.

Drainage area.- 528,200 square miles.

Records available.- August 1928 to September 1947. Gage-height records at same site since
are contalned in reports of U. S. Weather Bureau.

Average discharge.- 19 years, 68,600 second-feet.

Extremes.- Maximum discharge during year, 487,000 second-feet June 29 (gage height, 31.20
Teet; minimum observed, 12,000 second-feet Jan. 7; minimum gage height observed, 0.40
foot, Jan. 7, Feb, 10.

1928-47: Maximum discharge, 577,000 second-feet Apr. 28, 1944; maximum gage height,
31.20 feet May 21, 1943, June 29, 1947; minimum discharge, about 4,500 second-feet
Jan. 10-12; 1940; minimum gage height observed, -0.80 foot Jan. 5, 6, 1940.

Maximum stage known, 35.5 feet in June 1844.

Remarks.- Records excellent. Flow partly regulated by Fort Peck Reservoir and Lake of the
Uzarks (see p. 628).

Discharge, in second-feet, water year October 1946to September 1947

Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

63,700|143,000| 45,700 | 29,800 | 37,800 |g36,000 | 90,500 203,000| 175,000{ 466,000 69,100| 49,900
64,500(192,000{ 40,000 28,100 | 37,200 [g34,600 | 103,000 179,000 175,000| 448,000{ 64,500| 48,900
56,000(215,000{ 37,500 23,200 | 33,200 |[g82,900 | 93,000 155,000f 191,000 430,000| 61,500 48,000
50,900{203,000| 39,400} 23,500 | 29,600 |g32,300 | 105,000 138,000 199,000 411,000| 58,800 49,600
47,200]167,000] 37,500| 21,100 | 29,600 | 34,000 | 162,000 120,000| 227,000| 387,000| 58,500| 49,200

42,900|140,000| 36,600 |g14,700 | 31,000 | 37,500 | 233,000, 110,000| 256,C00| 356,000| 61,500| 49,900
40,600{130,000| 35,700 |g12,800| 27,800 | 38,100 | 247,000 99,900| 249,000| 316,000| 61,500| 47,400
39,700{130,000| 33,200 17,400 | 24,200 | 35,900 | 255,000| 91,500) 255,000] 280,000| 60,000| 43,600
40,000/ 87,500| 31,000 | 18,300 | 21,100 | 36,900 | 273,000| 86,500} 274,000| 254,000{ 58,100| 42,400
10| 39,700(103,000| 40,000 { 16,900 |g12,800 | 34,300 | 269,000 84,500[ 300,000 235,000} 56,700| 45,600

11| 40,600(109,000{ 52,400 18,100 (gl4,100 | 34,300 { 333,000 81,000 323,000] 223,000{ 56,000 45,300
12 47,200} 97,800| 54,400| 22,000 | 19,000 | 37,500 | 342,000 76,700| 351,000| 214,000 56,000| 44,400
13| 58,400| 95,100| 58,400| 23,700 | 17,600 | 56,000 | 335,000 73,800 359,000{ 199,000{ 44,300| 43,600
14| 70,200| 95,600} 64,500| 26,400 | 16,300 [120,000 | 324,000, 74,300] 342,000} 166,000} 53,300| 41,300
15| 74,300{ 88,000({ 75,800 32,900{ 22,500 {164,000 { 327,000, 71,100 304,000{ 137,000; 52,800| 39,800

16| 74,300 81,500| 71,100 | 31,500 | 21,500 162,000 | 331,000| 69,300| 268,000|139,000| 52,200| 39,900
17| 71,100| 74,800 62,800 | 32,900 | 45,700 [145,000 | 319,000 69,300f 247,000| 143,000| 51,500| 40,700
18| 74,300 66,800( 58,400 [ 40,000 | 52,000 [135,000 | 280,000( 70,200| 247,000(125,000{ 50,600( 41,000
19| 85,000} 62,800| 52,400 36,300{ 39,700 [114,000 | 232,000{ 77,200| 258,000[g104,000{ 49,900| 41,800
20| 91,500 61,200| 49,400 | 29,100 | 35,200 | 97,200 | 210,000, 89,500 269,000|g92,900} 53,600| 43,600

21|101,000| 59,200| 46,800 | 27,100 | 32,900 | 89,000 | 208,000| 102,000 287,000 g88,600{ 55,000| 44,100
22| 94,600( 58,000| 42,300 | 30,200 | 52,300 | 86,000 | 206,000| 114,000| 303,000|g90,000| 54,600| 44,400
23| 81,500| 55,600 36,600 | 32,000 [ 33,400 | 81,500 | 202,000[ 114,000| 318,000| 92,400| 56,700} 50,600
24 70,600 52,000] 34,300 | 34,600 | 33,700 | 79,600 | 213,000] 111,000} 342,000| 91,400| 58,100[ 55,000
25{ 61,600| 48,700 34,000 | 33,200 [g35,700 | 89,000 | 290,000| 118,000 378,000| 88,600 53,600| 49,900

26| 57,200| 49,400 | 26,800 | 30,400 {238,400 | 89,000 | 523,000] 128,000| 409,000| 84,400f 52,200| 43,300
27! 55,600] 56,800 25,100 | 28,100 [g40,600 | 89,500 } 301,000{ 127,000 440,000} 82,600} 55,300} 41,300
28| 56,800 56,400 28,100 | 28,100 [g38,400 | 94,100 | 281,000| 119,000( 475,000| 79,900| 53,900 |g41,800

WO AU E

29| 55,200| 53,200 | 28,400 | 31,200 - 00,000 | 262,000( 122,000| 484,000 78,900{ 53,600|g4l,300
30| 53,600| 49,400| 26,400 | 38,400 - ras,ooo 238,000| 144,000| 475,000 75,600| 55,000 |g41,800
31| 54,800 - 25,100 38,100 - 73,400 - 170,000, - 72,700( 53,600 -

Seoond- Runoff in

Month foot-days Maxiamum Minimum Mean acre-feet

6ctober ......... 1,914,600 101,000 39,700 61,760 | 3,798,000
Noveaber. o e . ...} 2,854,800 215,000 48,700 95,150 | 6,552,000
December...................... ... 1,330,100 75,800 25,100 42,910 { 2,638,000
Calendar year 1946 ...................... 24,901,300 215,000 12,000 68,220 49,590,000
January. . 849,900 40,000 12,800 27,420 | 1,686,000
February. 853,300 52,000 12,800 30,480 | 1,692,000
March. ... 2,374,600 184,000 32,300 76,600 { 4,710,000
April. 7,407,500 342,000 90,500 246,900 014,650,000
May. . 3,388,800 203,000 69,300 109,300 | 6,722,000
June. 9,180,000 484,000 175,000 306,000 {18,210,000
July........ 6,049,000 466,000 72,700 195,100 {12,000,000
August...... 1,743,900 69,100 49,900 56,250 | 3,459,000
Septeaber 1,349,500 55,000 39,900 44,980 | 2,677,000
Water year 1946-47 ...................... 39,295,800 484,000 12,800 107,700 [77,940,000

8 Computed from graph based on gage readings.
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Smaller reservoirs in Missouri River Basin ln Montana

Lake Sewall on Missouri River, 15 miles east of Helena, completed in 1898 for power, has
usable capacity of 37,800 acre-feet, Records furnished by Montana Power Co.

Hauser Lake on Missouri River, 13 miles northeast of Helena, completed in 1907 for powcr,
has usable capacity of 52,100 acre-feet. Records furnished by Montana Power Co.

Lake Helena since Aprill 1945 separated from Hauser Lake by control works permitting in-
dependent regulation, has usable capacity of 10,400 acre-feet. Records furnished by
Montana Power Co.

Holter Reservoir on Missouri River, 26 miles north of Helena, completed in 1918 for power,
~has usable capacity of 73,600 acre-feet. Records furnished by Montana Power Co.

Ruby River Reservolr on Ruby River, 5 mlles south of Alder, completed in 1938 for irriga-
tion, has usable capaclty of 38,850 acre-feet. Records furnished by Montana Water Con-
servation Board.

Harrison Lake on Willow Creek, 4 mlles east of Harrison, completed in 1937 for irrigation,
a5 usable capacity of 18,000 acre-feet {(revised). Records furnished by Montana Water
Conservation Board,

Hebgen Reservoir on Madison River, 18 miles northwest of West Yellowstone, completed in
or power, has usable capaclty of 345,000 acre-feet. Records furnished by Montana
Power Co.

Madison Reservolr on Madison River, 8 miles south of Norris, completed in 1900 for power,
Ras usable capacity of 41,000 acre-feet. Records furnished by Montana Power Co.

Smith River Reservoir on Smith River, 10 miles northeast of White Sulphur Springs, com-
pleted In or irrlpation, has usable capacity of 10,700 acre-feet. Records fur-
nished by Montana Water Conservation Board.

Gibson Reservoir on Sun River, 20 miles northwest of Augusta, completed in 1829 for irri-
“gation, has usable capacity of 105,000 acre-feet (88,560 acre-feet prior to 1941). Rec-
ords furnished by Bureau of Reclamation.

Willow Creek Reservoir on Willow Creek, 5 miles northwest of Augusta, completed in 1911 for
Trrigation, has usable capacity of 32,300 acre-feet (16,700 acre-feet prior to 1941).
Supplemental supply diverted from Sun River at point 18 miles northaest of Augusta. Rec-
ords furnishsd by Bureau of Reclamation.

Pishkun Reservoir, water diverted from Sun River at point 18 miles northwest of Augusta,
completed In 1925 for irrigation, has usable capacity of 32,000 acre-feet (lesser ca-
pacities prior to 1940). Records furnished by Bureau of Reclamation.

Lower Two Medicine Lake on Two Medicine River, 4 miles northwest of town of Glacler Park,
complete n or irrigation, has usable capaclty of 14,000 acre-feet. Records fur-
nished by 0ffice of Indian Affairs,

Four Horns Reservoir, water diverted from Badger Creek at point 6 miles north of Heart
Butte, completed in 1932 for irrigation, has usable capacity of 20,000 acre-feet. Rec-
ords furnished by 0ffice of Indian Affairs.

Birch Creek Reservoir on Birch Creek, 18 miles west of Dupuyer, completed 1n 1915 for irri-
gation, has usablé capacity of 30,000 acre-feet. Records furnished by Valier Montana
Land and Water Co.

Lake Frances Reservoir, water diverted from Birch and Dupuyer Creeks at points 8 mlles
northwest and Y miles northeast of Dupuyer, completed in 1927 for irrigation, has usable
capacity of 112,000 acre-feet. Records furnished by Valier Montan. Land and Water Co.

Ackley Lake, water diverted from Judith River at a point 4 miles east of Utica, completed
T for irrigation, has usable capacity of 5,820 acre-feet, Records furnished by
Montana Water Conservation Board.

Durand Reservoir on North Fork Musselshell River, 1 mile northwest of Delplne, completed
N oF irrigation, has usable capacity of 7,010 acre-feet. Some water diverted
from Checkerboard Creek into Durand Reservolr. Records furnished by Montana Water Con-
servation Board.

Deadmans Basin Reservoir, water diverted from Musselshell River at point 6 miles north-
west of Shawmut, completed in 1941 for irrigation, has usable capacity of 52,500 acre-
feet. Records furnished by Montana Water Conservation Board. Contents June 1, 52,500
acre-feet; July 12, 45,120 acre-feet; Nov. 15, 51,500 acre-feet,

Martinsdale Reservoir, water diverted from South Fork Musselshell River at a point 1 mile
W2St Ol Martinsdale, completed in 18939 for irrigation, has usable capacity of 23,100
acre-feet. Records furnished by Montana Water Conservation Board.

Fresno Reservoir on Milk River, 15 miles west of Havre, completed in 1939 for irrigation,
has usable capacity of 127,200 acre-feet. Records furnished by Bureau of Reclamation.

Nelson Reservoir, water diverted from Milk River at point about 6 mlles west of Dodson,
completed in 1922 for irrigation, has usable capacity of 66,800 acre-feet. Records
furnished by Bureau of Reclamation,

Mystic Lake on West Rosebud Creek, 25 miles southwest of Absarokee, completed in 1925 for
power, has usable capacity of 20,800 acre-feet. Records furnished by Montana Power Co.
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Glacler Lake on Rock Creek, 18 miles southwest of Red Lodge, completed in 1937 for irri-

gation, has usable capacity of 4,200 acre-feet.

servation Board.

Records furnished by Montana Water Con-

Occasional readings made; reservoir probably full during year.

Cooney Reservoir ?n Red Lodge Creek, 6 miles west of Boyd, completed in 1936 for irriga-
tion, has usable

servation Board.

capacity of 27,500 acre-feet.

Records furnished by Montana Water Con-

Tongue River Reservoir on Tongue River, 7 miles northeast of Decker, completed in 1939 for

rrigation,

Conservation Boatd.

as usable capacity of 73,900 acre-feet.

Other Reservoirs are operated for irrigation and municipal use.

Records furnished by Montana Water

Monthly change in contents, in acre-feet, water year October 1945 to September 1947

4-Month period.

See reservoir description for intermittent readings.

th Lake Hauser Lake Holter Ruby River Harrison Hebgen
Moni Sewell Lake Helena Reservoir Reservoir Lake Reservoir
(Contents, Sept. 30) | (36,980) | (23,030) (390) {80,730) a(21,870) e(7,000) |(298,100)
october.....ccevuvans + ~140 -20 +710 b+2,080 - +26,100
November........ o b0 bO bo b-1,190 b+800 c+860 b+3, 900
December.....ceevees b-9,540 |b+22,660 b+6,740 b-18,310 b+800 - b-33,200
Calendar year 1946 10,310 ~8,540 -3,340 -16,170 b-4,040 - +30,200
+5,050 -540 -250 -3,920 b-5,100 - ~22,400
~2,900 +4,040 +1,970 -1,510 b+900 d+1,940 -4,900
+7,390 -1,130 ~-560 +9,480 bO a+2,250 -47,400
-1,890 -8,190 ~-3,630 -6,450 b-7,600 a+1,350 -41,100
~4,420 +4,920 +2,050 +18,600 b+20,170 b+900 +107,800
+1,080 +3,270 +1,580 +470 b-5,170 a+2,300 +52,200
+2,230 +5,130 +2,730 [¢] a-15,330 a+1,330 +3,800
August...eenencecaas +2,240 -3,060 -1,680 +1,410 a~10,130 a~2,660 -16,900
September...cecece.. +760 -8,000 -3,790 o a-2,420 a-1,350 -2,400
{Contents, Sept. 30) | (37,360)| (41,990)| (5,530) (80,020) b(11,070) a(13,920) | (323,600)
Water year 1946~47 +380 | +18,960 +5,140 ~710 b-10,800 +6,920 +25,500
Madison | Smith Gibson Willow Pishkun Lower Two Four
Month Reser- | River Reser- Creek Reser- Medicine Horns
voir R::z;' voir Reservoir voir Lake Reservoir
{Contents, Sept. 30) | (37,440) | (3,660)| (39,790) (11,090) (19,940) (2,700) (8,960)
October...coveeranas +290 |b+10,140 b+300 b-2,580 - -
November. cerraes +500 | b+8,770 b+310 b-130 ¢-2,700 ¢+680
December......ceeuvs +30 bo a+660 bo 0 +500
Calendar year 1946 -3,330 - +4,960 a+l, 950 -5,680 [¢] +4, 900
January....eee. -5,630 +530 -1,970 a+530 +5,680 o] 0
+3,670 - b+, 450 a+710 b-5,680 0 0
+3,420 - b+410 b+1,630 bO 0 +270
+730 - b+6,050 b+1,670 b0 b+9,800 +1,820
-2,560 |f+15,990 +35,760 +5,420 +10,830 a+l,660 a-1,710
cevseenesan +220 b0 +1,100 +4,860 +3,990 a-660 a-450
JULY eesanennnnsnsan +1,390 a~4,740 -29,900 -9,100 -11,980 -1,300 -4,670
August.......... -460 - -31,890 -3,520 +5,330 -3,500 -470
September,..v.eeeses +420 - ~400 +38! -4,560 -3,100 +1,620
(Contents, Sept. 30) | (37,480) - (39,310) (14,980) (20,840) (2,900) (6,550)
Water year 1946-47 +40 - ~-480 +3,890 +900 +200 -2,410
Birch Lake
Month Creek | Frances | Ackley Durand Deadman's "3§t1“5' Fresno
Reser- Reser- Lake Reservoir Basin ale Reservoir
volr voir Reservoir Reservoir
(Contents, Sept. 30) | (10,640) | (96,290) | (5,400) (4,980) (40, 750) (10,410) | (59,400)
October..iuieeviesass +2,640 ~-2,410 b-150 a+210 +4,850 -160 +2,240
November....... . +6,200 +6,520 ' b-220 a+500 +2,150 -680 -3,080
December....... . +4,000 [ a-110 +360 0 -~230 -5,81g
Calendar year 1946 +6,810 +5,400 +2,420 +1,550 +750 J ~-1,190 +650
BERER o' AP b+3,520 b0 a-110 +340 - -400 ~980
February..c.evseee. b+1,290 b+200 b-120 b+220 - b-~250 +1,470
March....... 2,000 +3,300 b+790 b+420 b b-160 +81,460
April..... +2,090 +1,200 bO [o] - +3,470 ~4,800
+1,690 +1,100 b0 0 - +4,950 -20,700
-2,390 +500 b+220 [o] b +1,360 -18,150
-15,030 -8,780 b-220 b-1,920 - b-4,730 ~16,420
-10,490 +6,780 a-460 a-1,870 - a=2,900 ~7,630
September. +24 +1,600 a-190 a0 b a~320 +13,710
(Contents, (2,400) ((106,300) | a(4,830) (3,440) - (10,380) | (82,710)
Water year 1946-47 -8,240 +10,010 ~§70 -1,540 8 -50 +23,310
a Interpolated on basis of readings made weekly or less frequentl,
b From figure of contents for first day of rol{owing month. duently.
¢ Two month period,
d Three month period.
g Contents Sept. 30, 1946,estimated by operators; repairs underway did not permit use of gage.
g



48

SMALLER RESERVOIRS IN MONTANA

Monthly change in contents, in acre-feet, of smaller reservoirs in Missouri River Basin in
Montana, water year October 1946 to September

1947--Cont inued

Tongue
Nelson Cooney
Month Reser- “{:ﬁ:c Reser-’ §§§§§_
voir voir voir

(Contents, Sept. 30) | (28,140) (20,760)[(13,460) (30,920)
O0CtOoberyvesensnronss +3,350 -720 | -3,160 -10,410
November....... -1,500 b-2,000 | -5,180 ~15,050
December............ |_-1,150 | b-2,380 | +600 | _a-280 | [ S A,

Calendar year 1946 -2,170 -820 +720 -3,140
JaNUATYeseereveannss -1,400 -2,460 +610 b-3,040
PFebruary. o ~2,130 b+630 b+5,800
March. -410 -2,130 |b+3,240 +8,100
Apri. +7,700 -5,600 | +3,180 a-5,800
May.. +4,090 +4,080 | +2,460 a+9,790
June. +6,150 | +12,170 b0 +20,190
Jul¥eeean -1,520 +1,540 a0 +120
AugUSt..ieenaanes +1,330 -350 |a-1,210 -8,030
September....c.veees -3,390 +220 a+590 -6,960
(Contents, Sept. 30) | (41,390) | (20,940) |(15,280) (25,350)

Water year 1946-47 | +13,250 +180 | +1,820 -5,570

a Interpolated on basis of readings made weekly or less frequently.
b From figure of contents for first day of following month.



SHEEP CREEK BASIN 49
Sheep Creek below Muddy Creek, near Dell, Mont.
Location.- Water-stage recorder, lat. 44°40', long. 112°46', in sw% sec. 35, T. 13 S.,
. ., about 2 miles downstream from Muddy Creek and 6 miles southwest of Dell.
Records available.- May 1946 to September 1947.
Extremes.- Maximum discharge during year, 349 second-feet June 9 (gage height, 5.66
Teet]; minimum, 32 second-feet Jan. 12 (gage height, 3.40 feet).
1946-47: Maximum discharge, 37¢ second-feet May 28, 1946; minimum, that of Jan. 12,
1947.

Remarks.- Records good except those for periods of no gage-height record, which are fair.

Discharge, in second-feet, water year October 1946 to September 1947

Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 a75 83 58 50 47 45 892 a?5 93 285 79 63
2 ag0 62 58 50 47 46 90 aloo 122 ago 77 81
3 83 56 59 49 47 46 81 alSo 197 a9s 79 49
4 82 59 59 49 46 46 70 al25 125 aloo 85 45
5 83 65 59 49 46 46 56 aloo 1lo a95 83 47
[ 85 67 61 50 46 47 58 ago 111 a8o 81 47
k4 88 72 58 48 46 47 55 79 98 a70 17 48
8 89 73 56 48 47 47 57 86 212 he7 74 51

89 68 57 48 46 47 54 76 260 ag0 17 53

10 85 67 58 49 45 48 58 69 156 allo 78 54

11 81 72 58 49 45 47 57 104 193 aloo 83 54

12 920 85 59 46 44 47 59 144 146 a8o 78 55

13 83 58 61 50 44 48 96 104 118 a70 76 54

14 88 63 81 48 44 50 allo 88 105 hés 12 53

15 88 65 61 46 44 66 al20 76 99 a70 69 53

16 89 81 57 45 44 95 aloo 72 95 a75 70 53

17 8z 58 51 46 44 132 allo 88 los a7% 68 58

18 83 61 47 46 44 224 ago 67 127 74 85 73

19 79 64 48 47 44 268 73 89 1o 77 &3 79

81 65 49 46 45 239 110 87 117 76 64 79

21 85 62 50 45 45 260 100 65 197 78 85 77

22 85 59 51 45 45 242 72 62 137 78 141 77

23 89 63 51 46 45 199 58 58 116 82 85 74

24 81 64 51 46 45 114 59 61 106 83 78 68

25 86 62 51 47 45 85 58 58 106 76 74 64

26 85 52 51 47 46 82 ab0 &2 95 72 73 72

87 683 51 48 46 63 aB5S 64 lo2 72 73 70
81 83 51 46 46 73 a70 110 100 76 70 67

29 78 83 51 47 - 116 a80 96 ago 83 68 65
30 87 62 51 45 - 179 h8g 72 280 83 64 64
31 83 - 50 46 - 130 - 78 - 82 64 -

Second- s Runoff in

Month foot—days Maximum Minimum Mean acre-fest
2,560 20 63 82.6 5,080

1,904 73 56 63.5 3,780

1,895 61 47 54.7 3,360

1,467 50 45 47.3 2,910

1,268 47 44 45.3 2,520

3,224 268 45 104 6,390

2,304 120 54 76.8 4,570

2,593 150 58 83.6 5,140

3,821 260 80 127 7,580

2,512 110 87 81.0 4,980

2,373 141 63 76.6 4,710

1,827 79 45 60.9 3,620

Water year 1946-47 ...............c.0onnn 27,548 268 44 75.5 54,640

a No gage-helght record; discharge computed on basis of recorded range in stage, precipitation rec-
ords, and records for Grasshopper Creek near Dillon and Horse Prairie Creek near Grant.
h Computed from staff-gage reading.



50 HORSE PRAIRIE CREEK BASIN
Horse Prairie Creek near Grant, Mont,

Location.- Water-stage recorder, lat. 45°01', long. 113°13', in NEiNW{ sec. 32, T. 9 S.,
, about a quarter of a mile downstream from Bloody Dick Creek 7% miles west
of Grant and 177 miles west of Armstead.

Records available.- May 1946 to September 1947.
Extremes.- Maximum discharge during year, 1,240 second-feet May 11 (gage helght, 6.14
I'eef)' minimum daily, 20 second-feet Jan” 30, 31, Feb. 1, 27, .
1946-47: Maximum discharge, that of May 11, 1947 minimum, 18 second-feet Aug. 22,
1946 (gage height, 1.69 feet%

Remarks.- Records good except those for periods of ice effect or no gage-height record,
which are poor. Diversion above station for irrigation.

Discharge, in second-feet, water year October 1946 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 54 50 65 30 20 25 101 313 410 147 80 46
2 101 50 62 30 25 30 102 372 423 134 79 46
3 86 55 58 35 30 35 101 551 476 135 79 245
4 72 59 57 35 35 35 91 660 449 132 84 a39
5 76 65 *58 35 35 35 72 720 372 128 74 a3g9
6 79 70 61 35 30 35 81 760 348 122 é8 a4l
7 79 65 50 35 30 40 70 848 313 112 86 a42
8 78 55 47 35 25 50 75 938 410 115 65 a43
9 75 50 52 35 25 55 79 1,010 436 129 63 246
10 72 50 53 *35 25 80 3 1,010 423 126 63 248
11 67 50 61 30 30 60 71 1,060 476 116 87 a50
12 72 50 62 25 30 65 74 372 108 62 a50
13 71 55 67 25 35 75 101 7860 302 99 62 a50
14 72 60 85 25 *45 80 142 660 272 98 61 a50
15 76 80 80 25 50 350 174 550 250 94 58 aso
16 79 57 44 25 50 336 136 489 240 97 56 a55
17 71 60 40 30 50 303 153 462 278 98 54 79
18 74 72 35 30 45 277 146 449 313 7 52 71
19 72 8z 40 35, 40 *247 132 449 252 96 51 66
20 72 59 45 35 40 198 177 423 254 91 57 63
21 73 50 45 40 45 187 188 398 348 96 87 58
22 74 55 50 40 45 185 164 385 276 93 76 54
79 65 45 40 50 172 150 385 225 96 66 52
24 75 60 40 40 45 111 152 380 199 97 61 51
25 76 50 40 40 40 92 150 336 178 93 58 51
26 80 60 45 35 28 93 161 336 172 87 S5 67
63 66 40 30 20 T4 197 380 182 82 53 68
28 66 68 30 30 20 86 244 398 185 76 52 58
29 66 72 25 25 - 113 302 348 174 73 52 57
63 63 25 20 - 150 336 313 164 12 48 70
31 58 - 25 20 - 136 - 423 - 78 47 -

Month tosgigdn:;s Maximum | Minimum Mean El'?gffez'@

October.. ... .. ... it 2,27 73 4,500

November.
December.

Calendar year  ..........cc...ie.eel..n - - -

JANMUATY. .ottt iin e e e 985 40 20

February. 985 50| 20

March. . 3,790 350 25

April 4,195 336 70

May. 17,486 1,060 313

June 9,172 476 164 306 18,190

July.. 3,217 147 72 104 6,380

August. . 1,936] 84 47 62.5 3,840

September.............. ... il 1,608 79 39 53.5 3,180
Water year 1946-47 ...................... 48,957 1,060 20 134 97,090

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of records for Sheep Creek belov Muddy Creeic,
near Dell.

Note.~ Stage-discharge relation affected by ice Nov. 1-3, 7-15, 21-26, Dec. 17 to Mar. 15,



GRASSHOPPER CREEK BASIN 51
Grasshopper Creek near Dillon, Mont.

Location.- Water-stage recorder, lat. 45°07', long. 112°48!', in NWi sec. 26, T. 8 S., R.
., 1% miles upstream from mouth and 11 miles southwest of Dillon.

Records avallable.- March 1921 to June 1933, October 1945 to September 1947 ( no winter
Tecords S 1924-33).

Extremes.- Maximum discharge during year, 640 second-feet Mar. 17; maximum gage helght,
R eet Mar. 16 (backwater from ices; minimum discharge, 16 second-feet Sept. 15, 1o
(gage height, 1.87 feet).
1921-33, 1945-47: Maximum discharge, that of Mar. 17, 1947; maximum gage height,
that of Mar. 16, 1947; no flow July 5-11, Aug. 3, 1930, Aug. 5, 6, 1931 {water diverted
for irrigation).

Remarks.- Records falr except those for periods of ice effect or no gage-helght record,
ch are poor. Diversions above station for irrigation.

Discharge, in second-feet, water year October 1946 to September 1947

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr, May June July Aug. Sept.
1 31 40 60 20 S0 20 72 a2 105 54 48 26
2 62 45 s2 20 Y 20 67 £89 130 48 55 25
3 94 S0 46 25 50 25 68 103 145 43 70 26
4 73 50 *47 30 45 20 70 132 184 38 86 26
5 65 80 50 30 40 20 63 170 £243 34 71 22
6 67 65 50 35 40 20 61 198 £216 30 61 22
7 67 60 50 40 40 25 58 204 243 27 55 22
8 62 58 45 40 30 30 60 224 232 25 50 22
9 56 48 40 40 25 30 60 259 254 33 47 22

10 52 e 46 40 20 40 61 293 296 45 46 22

11 56 55 50 *35 20 40 58 336 254 52 49 22

12 56 55 50 30 25 40 56 318 219 43 49 22

13 58 55 54 25 *30 40 63 290 158 35 46 21

14 56 50 70 25 30 45 77 240 130 27 45 20

15 54 50 82 20 30 250 88 204 125 23 43 17

16 58 50 76 20 30 500 86 163 113 22 39 16

17 56 43 70 25 30 475 80 138 107 25 37 27

18 53 64 50 25 30 445 86 121 117 24 31 53

19 52 62 30 30 25 421 78 113 123 £43 27 50

20 52 45 50 30 25 *319 77 115 105 47 31 47

21 53 40 50 35 30 240 82 109 101 47 37 42

22 59 40 45 35 35 205 85 96 96 48 55 40

23 62 50 40 40 35 192 89 85 53 56 40

62 50 35 40 30 135 74 85 80 57 45 38

25 62 55 35 40 30 84 70 77 68 63 40 36

26 60 50 40 35 20 73 68 68 61 60 36 41

27 64 50 30 30 20 64 70 66 60 55 36 53

28 S0 55 25 25 20 62 74 67 71 50 34 49

29 45 60 20 30 - 72 80 67 68 48 32 47

30 50 65 20 30 - a72 80 62 60 47 31 83

31 40 - 20 40 - a72 - 76 - 48 29 -

Second— i Runoff in
Month foot~days Maximum Minimum Mean acre—feet

October..... 1,787 94 31 57.6 3,540

November. e .. . . . 1,570 65 40 52.3 3,110

December......... . 1,428 82 20 46.1 2,830

14,756.1 140 8.4 40.4 29,250
965 40 20 31.1 1,910
885 50 20 31.6 1,760

4,096 500 20 132 8,120

2,152 88 56 71.7 4,270

4,654 336 62 150 9,230

4,249 296 60 142 8,430

1,294 63 22 41.7 2,570

1,417 86 27 45.7 2,810

999 83 16 33.3 1,980

Water year 1946-47 ...................... 25,496 500 16 69.9 50,560

* Winter dlscharge measurement made on this day.

a No gage-helght record; discharge interpolated.

P Computed from partly estimated gage-height record.

Note.- Stage-discharge relatlon affected by ice Oct. 28 to Nov. 6, Nov. 10-16, Nov. 18 to Dec. 1,
De¢, 5-9, Dec. 17 to Mar. 16.

871368 0 -50-5



52 RATTLESNAKE CREEK BASIN
Rattlesnake Creek near Dillon, Mont.

Location.- Water-stage recorder, lat. 45°19', long. 112°56!, in NEL sec. 15, T. 6 S., R.
., a quarter of a mile upstream from French Creek, 5 miles northwest of Argenta,
and 16 miles northwest of Dillon.

Records availlable.- May 1946 to September 1947,

Extremes.- Maximum discharge during year, 95 second-feet May 11; maximum gage helight, 2.80
€8t May 8, 9; minimum discharge, 0.6 second-foot Apr. 27 (gage height, 1.14 feet).
1946-47: Maximum discharge, that of May 11, 1947; maximum gage height, that of
May 8, 9, 1947; minimum discharge, 0.6 second-foot May 10, 1946, Apr. 27, 1947 [gage
height, 1.14 feet).

Remarks.- Records falr. No diversion above station., Flow regulated by Esler Reservoir.

Discharge, in second-feet, water year October 1946 to September 1947

Day] Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 11 11 8.5 6.9 a7 5.4 1.7 17 52 38 21 11
2 18 9.5 9.5 6.5 a6.5 5.4 1.7 17 52 48 25 11
3 16 9.8 8.5 6.2 a7 5.4 1.7 43 52 58 27 12
4 15 11 7.8 6.2 a7 5.0 1.6 70 52 57 28 11
5 14 10 7.6 6.2 a7 4.8 1.8 72 52 55 26 11
6 14 10 7.6 6.2 a7 4.4 1.6 76 52 53 25 10
7 13 11 7.3 6.0 a6.5 4.8 1.5 76 43 49 24 11
8 13 10 7.8 6.0 aé 4.8 1.4 82 35 44 23 12
12 9.8 7.6 6.0 6.0 4.4 1.4 88 35 40 22 12
10 12 11 7.6 6.0 5.8 4.6 1.4 91 35 36 22 12
11 12 10 7.8 6.0 5.8 4.8 1.4 94 35 31 23 12
12 12 9.2 7.8 5.0 5.6 4.6 1.4 92 43 29 22 12
13 12 10 7.8 5.0 5.8 4.8 1.4 82 52 29 21 12
14 12 10 7.8 5.0 5.4 4.8 1.4 74 51 29 20 12
15 12 9.0 7.3 5.0 5.2 4.8 1.4 66 50 29 20 11
16 12 8.2 5.8 5.8 5.4 5.4 1.3 55 48 29 18 12
17 11 10 6.0 as.7 5.4 5.4 1.3 51 49 29 18 14
18 11 10 7.1 5.6 4.8 4.2 1.2 52 55 29 17 14
19 11 9.8 7.8 5.6 5.4 1.6 1.0 53 56 29 19 15
20 11 8.2 7.6 5.6 5.2 1.5 .9 53 57 29 22 16
21 12 8.5 7.3 5.8 5.4 1.6 .9 53 54 27 25 17
22 13 9.8 7.6 5.8 5.2 1.6 1.1 53 50 26 26 17
23 13 10 7.3 6.0 5.2 1.7 .9 53 46 26 16 15
24 12 9.2 7.3 ab 5.2 1.5 .9 53 45 26 14 13
25 14 9.2 7.3 ab 5.4 1.6 .8 53 40 25 12 14
26 13 9.5 7.3 ag 5.8 1.7 .8 53 36 24 11 18
27 11 9.8 7.1 as 5.8 1.6 5.5 53 36 22 11 16
28 12 9.8 8.5 as 5.4 1.7 11 53 37 20 11 16
29 11 9.8 6.7 6.7 - 1.8 13 53 37 19 11 19
30 11 8.2 6.9 8.5 - 1.7 17 52 37 20 11 25
31 10 - 6.9 as.5 - 1.7 - 52 - 17 11 -
Second~— Runoff in
Month foot—days Maximum Minimum Mean acre-feet
October. 386 18 12.5 766
November 291.3 11 9.71 578
December. 230.6 9.5 7.44 457
Calendar year  ................ouan.n - - - - -
January 183.8 6.9 5.0 5.93 365
February 163.0 7 4.8 5.82 323
roh. 108.9 5.4 1.5 3.51 216
April 80.2 17 .8 2.87 159
May. 1,885 94 17 60.8 3,740
June. . 1,374 57 35 45.8 2,720
July. . 1,022 58 17 33.0 2,030
August. . 602 28 11 19.4 1,180
September 413 25 10 13.8 819
Water year 1946-47 ... .~ ................. 6,739.8 | 94 .8 18.5 13,360

a No gage-helght record; discharge interpolated, or computed on basis of weather records.



BLACKTAIL CREEK BASIN 53
Blacktall Creek near Dillon, Mont.

Location.- \vllater-stage recorder, lat. 45°03', long. 112°33', in SEL sec. 14, T. 9 S., R.
., 123 miles southeast of Dillon and 14 miles upstream from mouth. Datum of gage
is 5,667.59 feet above mean sea level (levels by Bureau of Reclamation, datum of 1929).

Records avallable.- April 1946 to September 1947,

Extremes.- Maximum discharge during year, 399 second-feet June 11; maximum gage helght,
B eet, sometime during period Peb. 14-28 (backwater from ice); minimum dally dis-
charge, 15 second-feet Jan. 4-6.
194%946-47: Maximum discharge, maximum gage height, minimum daily discharge, those of

Remarks.- Records good except those for periods of ice effect or no gage-height record,
~which are poor.

Discharge, in second-feet, water year October 1946 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 49 49 58 20 50 35 68 S0 137 118 62
2 81 45 52 20 55 35 65 90 155 109 72
3 80 40 50 20 55 40 60 93 173 107 71
4 58 45 51 15 50 40 80 95 178 104 73
5 57 50 52 15 45 45 55 100 166 104 73
6 60 55 55 15 40 45 98 158 98 69
T 80 55 53 20 35 S0 107 155 83 65
8 58 50 80 30 30 52 116 201 97 61
57 50 48 *30 25 56 120 287 110 60
10 57 45 50 35 25 55 131 353 110 60
60
11 53 45 52 30 25 58 141 381 105 66
12 58 45 53 30 25 57 151 293 100 65
13 62 45 S5 25 *30 57 127 235 97 62 60
14 60 45 56 20 30 64 116 215 90 84
15 60 50 57 20 30 89 105 206 85 81
16 61 50 50 20 30 72 98 201 80 80
17 57 50 45 20 30 73 98 212 75 58
18 60 50 45 25 30 75 85 100 220 75 57
19 58 50 50 25 30 81 104 198 72 56
20 57 45 55 25 25 75 104 186 72 60
21 57 35 60 30 25 71 102 220 75 85
58 35 60 35 30 73 102 206 75 78
23 61 40 60 45 35 72 100 180 78
62 50 60 50 40 65 100 171 82 j
25 62 80 60 60 40 57 102 153 76
‘ 80
26 84 84 60 80 40 60 105 143 79 70 55
27 58 51 55 80 40 53 112 143 75 55
28 58 52 45 50 *35 57 123 135 71 55
29 58 53 35 40 ~ 62 114 137 68 55
30 55 51 30 40 - 75 105 131 64 55
31 53 - 25 45 - 78 - 109 - 57 -
Month fﬁgg'jgg;s Maximum | Minimum Mean :a%:ei:
Qotober............ ... ..ottt 1,808 84 49 58.3 5,580
. .. 35 48.3 2,880
25 51.5 3,170
15 31.5 1,930
25 35.0 1,940
35 59.9 3,680
= 71.1 4,230
. . e PN 90 108 6,660
June. . .. . . S 131 198 11,760
eeesn 57 87.1 5,360
. . e 2,048 78 56 66.1 4,080
September.............. ... .. i, 1,775 - - 59.2 3,520
Water year 1946-47 ...................... 26,609 381 15 72.9 52,770

* Winter discharge measurement made on this day.

Note.- Stage-discharge relatlon affected by 1ce Dec. 16 to Jan. 29, Feb. 1-14, Feb. 28, Mar. 1. No
gage-height record Nov. 2-25, Jan. 30, 31, Feb. 15-27, Mar. 2-7, Apr. 2 to May 2, July 14-18, Aug. 23
to Seggé 25, Sept. 27-30; discharge computed on basis of records for Ruby River above reservoir,
near er.




54 RUBY RIVER BASIN

Ruby River above reservoir, near Alder, Mont.

Location.- Water-stage recorder, lat. 45°11', long. 112°08', in SE} sec. 35, T. 7 S., R.
5°W., at Puller Hot Springs, a quarter of a mile upstream from Cottonwood Creek and 1
miles south of Alder. Datum of gage is 5,439.7 feet above mean sea level (river-

profile survey).

Drainage area.- 537 square miles.

Records available.- May 1938 to September 1947.

Extremes.- Maximum discharge during year, 1,210 second-feet June 10 (gage helght, 4.42
eet]; minimun daily, 85 second-feet Dec, 81, Jan. 1l-5,
1938-47: Maximum discharge, that of June 10, 1947; minimum, 47 second-feet Aug. 17,

18, 1940 (gage height, 1.42 feet), but may have been less during periods of ice effect.

Remarks,- Records good except those for periods of ice effect, which are poor.
— verst 5 ° P

ons above station for irrigation.

Discharge, in second-feet, water year October 1946 to September 1947

Many di-

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 124 126 112 bas bllo b9s 114 h246 538 334 141 89
2 158 126 124 b85 bl1s 98 117 h3l17 568 320 139 93
3 183 119 119 b8S 116 100 110 h618 685 317 143 93
4 147 124 122 bas 114 100 106 h730 618 298 146 94
5 145 129 119 bas5 112 98 94 h708 564 291 141 94
6 142 126 *124 b90 112 96 104 h730 572 273 139 94
7 142 129 119 b9s 112 94 1lo2 730 590 261 130 93
8 142 129 114 *b100 blos 94 96 780 722 255 125 91
9 142 126 114 b105 blos 94 100 830 1,040 267 128 96

10 142 119 118 bl0s b105 94 102 855 1,180 255 134 106

11 132 126 122 b10S 109 93 98 662 1,040 241 141 110

12 145 119 1z2 b95 104 91 94 58 905 226 136 108

13 142 11?2 118 b90 104 91 100 498 830 209 136 106

14 142 124 118 b85S 104 91 130 470 805 203 134 104

15 137 12z 119 bas 104 93 176 434 758 195 127 102

16 137 116 109 bas *106 100 146 434 730 192 121 104

17 132 119 b100 90 104 108 148 450 730 181 114 117

18 137 124 bloo b9s 104 127 163 442 708 170 1lo 136

19 139 124 blos 1100 104 139 143 406 662 173 loe 143

20 137 126 bllo bleo 100 136 163 386 755 168 100 141

21 134 blis 114 bl05 102 136 181 394 662 170 102 134

22 134 119 114 bll0 109 146 160 410 559 170 108 130

23 142 126 114 blls 109 134 143 383 518 170 102 127

24 142 126 114 bl25 109 110 143 369 482 176 102 130

25 139 122 114 132 106 100 146 398 454 163 102 127

26 142 124 119 124 b10s 100 hl46 414 450 158 100 132

27 132 126 blio b1l15 b100 94 h1l95 446 430 158 100 136

28 129 124 b100 b105 b9s5 *93 h270 386 434 150 100 127

29 137 126 b95 b105 - 102 hz44 338 398 148 100 119

30 129 124 bg0o b105 - 139 h288 317 369 148 94 121

31 126 - b8s b10S - 136 - 352 - 146 91 -

Second- Runoff in
Month toot-days Maximum Minimum Mean acre-fest
124 139 8,550
112 123 7,330
85 112 6,900
80 165 119,600
8t 99.9 6,140
95 107 5,920
91 107 6,590
94 144 8,570
15,515 246 500 30,770
19,753 1,180 369 658 39,180
6,586 334 146 212 13,060
3,691 146 91 119 7,320
3,397 143 89 113 6,740
Water year 1946-47 ..., .................. 74,153 1,180 85 203 147,100

* Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.
h Computed from staff-gage readings.



RUBY RIVER BASIN 55
Ruby River near Alder, Mont.

Location.- Water-stage recorder, lat. 45°17'30", long. 112°06'00", in HWINEL sec. 28, T.
. 4W., 200 feet upstream from county bridge, 2z miles south of Alder, 3 miles
dovmstream from Ruby River Reservoir, and about 6 miles upstream from Alder Creek

Records available.- April 1929 to June 1939, July 1946 to September 1947.

Extremns {regulated).- Maximum discharge during year, 1,380 second-feet June 11 (gage
eet), from rating curve extended above 800 second-feet by logarithmic
plotting, minimum, 35 second-feet Apr. 1 (gage height, 1.73 feet).
1929-39, 1946-47: Maximum discharge, that of June 11, 1947; minimum observed, 0.3
second-foo Apr, 12, 1938.

Remarks.- Records good. Many diversions above station for irrigation. Flow regulated by
uby River Reservoir (see p. 46).

Discharge, in second-feet, water year October 1946 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 103 51 86 125 86 b64 132 133 154 253 211 68
2 80 50 86 bl25 86 64 245 140 277 225 203 35
3 56 51 86 b125 86 64 245 135 386 211 197 60
4 55 51 86 116 86 63 245 129 456 211 194 58
5 53 52 86 088 86 63 248 104 453 211 148 55
6 52 52 89 86 88 63 248 98 422 214 156 53
7 52 53 89 B4 b85 63 248 98 450 211 171 49
8 52 58 89 *H90 85 63 248 137 476 211 164 50
9 52 62 89 84 b85S 63 248 238 618 214 114 52

10 52 69 *89 84 b85 64 245 362 1,160 128 113 55

11 52 €9 89 83 83 64 245 366 1,250 219 103 64

12 54 69 96 83 83 63 242 362 1,160 228 99 75

13 58 7€ 112 83 83 63 242 313 1,010 222 99 77

14 60 82 121 b83 83 €3 219 239 920 219 103 74

15 80 32 123 b83 83 62 203 233 860 225 115 74

16 65 82 b123 b33 *83 74 197 228 785 239 115 76

17 87 82 bl23 85 85 90 197 219 760 242 115 80

18 53 80 123 83 85 90 197 216 760 245 115 90

19 53 80 123 83 85 90 197 233 660 239 111 110

20 53 82 123 83 85 90 197 245 600 219 108 110

21 53 82 123 85 85 90 197 242 600 228 92 113

22 54 82 125 85 85 90 194 239 492 204 81 103

23 53 84 123 85 85 101 194 121 418 233 71 76

24 51 84 123 85 78 125 194 80 397 219 69 75

25 51 86 123 85 54 125 194 111 404 208 68 75

26 51 86 123 85 b64 125 194 110- 386 214 67 71

27 51 86 125 85 bs4 123 184 lo4 352 265 67 €8

28 51 86 b125 b85S be4 123 184 104 334 253 69 75

29 51 86 p125 86 - 123 158 106 313 248 71 78

30 51 n bl2s 86 - 147 117 104 283 245 70 85

31 51 - 125 b8é - 23N - 106 - 230 69 -

Second— Runoff in

Month foot-days Maximum Minimum Mean acre-feet
October. . ... i 1,741 103 51 56.2 3,450
NOVEHDEL . . .ot it et iiie et iiiinnaanneannns 2,181 86 50 72.7 4,330
December............ PPN 3,396 125 86 110 6,740

Calendar year ................. . - - - - -

January. .. 2,777 125 83 89.6 5,510
February 2,285 88 64 8l.6 4,530
Marchk..... 2,785 230 62 89.8 5,520
April.. 6,298 248 117 210 12,490
May. 5,675 366 80 183 11,260
JUNO. L e e 17,596 1,250 154 587 34,900
JULF . et e, . 6,933 265 128 224 13,750
August...... ... il 3,546 21 687 114 7,030
September. .. ... ...ttt 2,216 113 49 73.9 4,400

Wster year 1946-47 ...................... 57,429 1,250 49 157 113, 900

* Winter discharge measurement made on this day.
b Stage-discharge relation affected by ice.



56 RUBY RIVER BASIN
Ruby River at Laurin, Mont.

Locati:n.- Water-stage recorder, lat. 45°21', long. 112°07%, in SWSEL sec. 32, T. 5 § R
. ., about 200 feet downstream from county bridge in lLa d : -quart 5
a mile upstream from Alder Creek. v “® urin and three-quarters of
gegords ava]‘_;[lable.- August 1946 to September 1947.
xtremes. - Maximum discharge during period August 1946 to September 1947, 980
s second-feet
r:)':gf)n (gage height, 6.43 feeg%; minimum, 39 setond-feet Apr. 1 (gage héight?og.ssaee
Remarks. - Records good except those for periods of ice effect o
r no gage-height record,
gﬁicﬂ are fair. Many diversions above station for irrigation. Flow regﬁlatedcg§
(uby Rlver Reservoir, 8 miles above station (see p. 46 ). The flow of Clear Creek
secondary channel of Ruby River) 1s not imcluded in discharge. Discharge measurements
of Clear Creek were made as follows:

Discharge Discharge Discharge Discharge
Date (second-feet) Date (second-feet) Date (second-feet) Date (second-feet)
1946 1947 1947 1947
Oct. _7.. 21:8 Jan. 8.. 4.7 May 2.. 22.0 July 23.. 39.5
Dec. 10.. 21.9 Feb. 15.. 18.1 June 18. 173 Sept. 27. 15.7
Discharge, in second-feet, 1946-47
1946
Day | Aug.| Sept. || Day | Aug. | Sept. |{ Day | Aug. | Sept. || Day | Aug. | Sept. || Day | Aug. | Sept.
1 - 67 7| h86 80 13 | h59 92 19 | h59 95 25 72 92
2 - 67 8 { h90 88 14 | h63 92 20 | h62 95 26 65 92
3| heg 69 9 | h83 20 15 | h72 89 21 | h62 94 27 64 92
4| a9 72 10 | h74 92 16 | h57 90 22 74 94 28 62 90
5| a70 73 11 | a69 89 17 | a58 94 23 80 94 29 82 89
6 | h66 74 12 | ab4 90 18 | a58 92 24 79 94 30 67 83
31 67 -

a No gage-height record; discharge interpolated, or computed on basis of records for
statlion near Alder.
h Computed from staff-gage readings.

1946-47
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 92 56 76 b9s bé4 b52 103 105 95 216 191 64
2 86 56 76 b95 b66 b52 164 113 185 194 181 65
3 63 55 76 b9s5 bé6 53 170 109 326 179 179 65
4 62 55 76 b95 87 50 172 109 405 174 179 58
5 58 55 17 b80 67 51 174 97 418 172 160 55
6 58 55 17 b75 67 50 181 86 392 172 146 55
7 58 55 17 b72 bé4 60 183 84 405 170 156 53
8 58 59 76 *b78 b62 47 181 100 474 166 150 53
9 57 80 76 b76 béz 46 181 168 546 170 125 54
10 57 63 *76 b70 b63 46 179 269 850 139 123 56
11 56 63 76 bé6 bé4 46 179 291 980 164 120 64
12 58 63 17 b64 85 46 179 298 914 181 113 72
13 60 66 90 bé2 65 46 179 279 818 176 113 70
14 65 72 98 be0 65 46 172 183 756 172 111 67
15 65 70 98 b60 *65 46 156 162 725 176 118 65
16 64 70 b98 bél 65 51 156 139 680 189 118 66
17 60 72 b5 b63 65 67 154 128 665 187 113 83
18 56 70 b5 bé4 66 13 154 125 650 191 106 94
19 55 70 b9s b85 65 73 154 132 605 189 106 108
20 55 72 97 bé6 64 72 152 141 532 183 103 106
21 56 b72 97 b68 64 70 152 141 532 191 95 103
22 56 b72 97 69 64 70 152 141 460 179 89 120
3 57 76 95 57 64 73 152 108 392 194 86 98
24 56 76 95 67 64 88 152 59 340 191 79 95
25 55 16 97 67 52 88 1is2 70 340 181 73 92
26 55 77 95 67 b52 88 150 72 340 183 70 92
27 55 77 b95 b6 b52 *88 141 69 313 211 70 90
28 85 77 b9s5 b64 b52 88 139 67 286 207 66 92
29 55 77 b95 bé2 - 88 132 70 274 198 67 94
30 56 76 b95 bé2 - 97 97 69 265 200 65 95
31 56 - b9s5 b62 - 152 - 72 - 196 65 -

* Winter discharge measurement made on this day.
b Stage-discharge relation affected by ice.

Monthly discharge, in second-feet, 1946-47

Second— Runoff in

Month foot-days | Maximum | Minimum Mean acre-feet

August 3-31, 1946.....00000evcnannn beereen 1,982 90 57 68.3 3,930
September..ceceeieoearssranosssvrorssnnnnnns 2,610 95 687 87.0 5,180
1,855 92 55 59.8 3,680

2,013 77 55 67.1 3,990

2,733 98 76 88.2 5,420

2,183 95 60 70.4 4,330

1,761 67 52 62.9 3,490

2,053 152 46 66.2 4,070

4,742 183 97 158 9,410

4,056 298 59 131 8,040

14,963 980 95 499 29,680

5,691 216 139 184 11,290

3,536 191 65 114 7,010

2,344 120 53 78.1 4,650

47,930 9280 46 131 95,060




RUBY RIVER BASIN 57

Ruby River below Ramshorn Creek, near Sheridan, Mont.

Location.- Wire-weight gage, lat, 45°25', long. 112°12', near east llne of SWi sec. 10, T.
., R. 5 W., at highway bridge, half a mile downstream from Ramshorn Creek and 3 miles
south of Sheridan.

Records available.- August 1946 to September 1947.

Extremes.- Maximum dlscharge during year, 1,340 second-feet June 11 (gage height, 6.32
JIeeE,lfrom graph based on gage readings); minimum dally discharge, 110 second-feet
an. 15,
1941946-47: Maximum discharge, that of June 11, 1947; minimum dally, that of Jan. 15,

Remarks.- Records good except those for perlods of ice effect or no gage-height record,
which are fair. Gage read once daily. Many diversions above station for irrigation.
Flow regulated by Ruby Reservoir, 15 miles above statlon (see p. 46).

Discharge. in second-feet, water year October 1946 to September 1947

Dayj Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 222 153 166 180 146 120 233 180 166 421 295 169
2 222 153 166 180 b155 114 246 194 268 329 295 169
3 194 153 166 b180 bl60 120 284 194 457 329 311 a1860
4 166 153 166 166 b155 120 284 194 538 311 295 149
5 166 153 166 166 153 127 284 194 600 295 295 142
6 166 153 166 140 146 127 284 180 600 295 263 142
7 166 160 166 127 134 127 284 166 600 295 279 142
8 166 160 186 *140 b130 120 284 algso 735 295 263 142
9 166 160 166 153 al2s 114 284 22z 885 295 233 al45

10 166 160 *166 153 al2s 114 284 284 1,080 279 233 als0

11 160 160 180 146 134 114 284 3364} 1,290 295 233 156

12 166 160 180 bl40 140 120 284 354 1,290 311 233 162

13 166 160 180 bl30 140 120 284 354 1,280 311 233 156

14 166 180 194 bl20 140 114 284 a320 1,160 311 233 162

15 166 166 194 b110 *140 120 268 284 1,160 311 233 156

16 166 166 194 blz20 140 134 268 208 | al,100 311 218 162

17 166 166 b190 bl30 140 al50 268 194 1,040 329 218 218

18 160 166 blgo 140 140 166 268 180 | al,000 329 218 az240

19 130 166 194 140 140 166 252 194 1,000 311 204 a260

20 160 166 194 alds 140 166 252 208 925 295 204 263

21 160 166 194 146 140 166 252 208 a860 295 204 263

22 160 166 180 146 140 166 252 208 ago0 279 190 263

23 160 166 180 146 140 166 252 al80 735 311 alg0 233

24 160 166 180 153 134 166 252 140 630 311 190 218

25 180 166 180 146 127 166 252 146 596 311 176 218

26 160 180 180 146 120 180 252 140 596 311 169 zis

27 160 180 180 153 120 180 252 134 596 329 162 218

28 160 180 180 146 120 180 237 127 503 329 162 204

29 160 180 180 146 - 180 222 134 475 329 162 a220

30 160 180 180 146 - 194 180 134 475 311 169 233

31 1583 - 180 146 - azls - 153 - 295 169 -

Second-~ c Runoff in

Month foot—days Maximum Minimum Mean acre-fest

Octobsr. 5,189 222 153 167 10,290
November. . 4,944 180 153 165 9,810
December............ ... .. i 5,544 194 166 179 11,000
4,526 180 110 146 8,980

3,864 160 120 138 7,660

4,532 215 114 146 8,990

7,866 284 180 262 15,600

6,334 354 127 204 12,560

23,450 1,290 166 782 46,510

9,669 421 279 312 19,180

6,932 311 162 224 13,750

5,733 263 142 191 11,370

Water year1946-47 ...................... 88,583 1,290 110 243| 175,700

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated, or computed on bagis of records for other Ruby
River stations.

b Stage-discharge relation affected by ice.




58 RUBY RIVER BASIN
Ruby River near Sheridan, Mont.

Location.- Wire-weight gage, lat. 45°26', long. 112°15', in NE%NE% sec. 6, T. 5S., R. 5
W., at highway bridge .3% miles southwest of Sheridan and 4 miles downstream from Rams-
horn Creek.

Records available.- July 1946 to September 1947.

Extremes.- Maximum discharge during year, 1,620 second-feet June 11 (gage height, 6.40
Teet, from graph based on gage readings); minimum daily discharge, 77 second-feet May
25-31.

1 1946-47: Maximum discharge, that of June 11, 1947; minimum daily, that of May 25-
31, 1947.

Remarks.- Records fair. Gage read twice daily. Many diversions above station for irriga-
Tion. Flow partly regilated by Ruby River Reservoir, 18 miles above station (see

p. 46).
Discharge, in second-feet, water year October 1946 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 215 146 178 200 b155 110 e255 167 167 475 278 110
2 202 136 178 b200 187 110 e251 202 269 400 278 110
3 190 136 187 b200 187 110 298 190 483 364 278 112
4 190 136 167 b200 156 110 298 228 527 312 246 110
5 167 127 187 b200 156 110 312 242 595 278 216 108
6 156 136 *178 b150 146 110 312 269 709 278 202 108
7 156 146 167 127 146 102 312 283 749 278 202 108
8 156 146 167 *127 b140 102 312 298 790 278 202 108
9 156 148 167 118 b135 102 312 283 875 312 188 108
10 156 146 167 118 136 102 312 298 1,110 312 175 106
11 156 146 178 118 127 102 298 312z 1,510 312 175 106
12 158 148 178 bll0 138 102 298 341 1,510 312 172 106
13 156 146 178 bl05 136 102 298 371 1,510 329 168 104
14 167 146 178 100 138 110 298 341 1,560 329 168 104
15 178 156 178 b95 %136 110 298 312 1,560 312 160 104
16 178 167 178 b9s 136 118 298 255 1,560 312 152 114
17 187 167 178 bl00 136 118 298 215 | 1,180 312 150 137
18 167 167 178 5110 136 127 283 190 1,160 312 150 175
19 156 167 178 120 136 136 283 202 1,100 295 150 202
20 156 bl65 180 b130 136 146 283 202 1,000 295 148 216
21 146 bl160 190 bl4o 136 146 283 178 1,000 295 137 231
22 146 b170 190 146 136 156 269 156 811 295 124 246
23 146 178 190 146 136 156 269 118 721 295 118 246
24 138 178 202 167 127 156 269 89 677 278 112 216
25 136 178 202 167 127 156 255 77 877 278 108 202
26 136 190 202 167 118 187 242 77 635 278 112 202
27 146 190 202 b155 110 167 228 77 593 295 106 216
28 146 178 b200 b145 110 178 202 77 553 278 106 216
29 146 178 200 bl40 - 178 178 77 553 278 108 202
30 146 178 b200 bl40 - 215 178 77 475 278 108 202

31 146 - b200 b145 - 269 - 77 - 278 110 -

Second~ Runoff in

Month foot—days Maximum Minimum Mean acre-fest

Ootober............. ... ... ...l 4,957 215 136 160 9,830

November. .. 4,752 190 127 158 9,420

December.................. i 5,873 202 167 183 11,250

4,381 200 95 141 8,690

3,855 167 110 138 7,650

4,183 269 102 135 8,300

8,282 312 178 276 16,430

6,281 371 77 203 12,460

26,579 1,560 167 886 52,720

9,533 475 278 308 18,810

5,107 278 106 165 10,130

4,635 246 104 154 9,190

Water year 1946-47 ...................... 88,218 1,560 77 242 175,000

* Winter discharge measurement made on this day.

b Stage-dlscharge relatlon affected by ice.

e Gage readings not representative of mean gage height for day; discharge computed from graph
based on twlice-daily gage readings and water-stage recorder graphs for other statlons on Ruby River.



RUBY RIVER BASIN 59
Ruby River near Twin Bridges, Mont.

Locatlon.- Water-stage recorder, lat. 45°30', long. 112°20', near west line of sec. 10,
R ., R. 6 W., at county bridge, 1% miles upstream from mouth and 23 miles south
of Twin Bridges.

Drainage area.- 986 square miles.

Records available.- August to October 1940, July 1941 to June 1943, July 1946 to Sep-
Tember 1947.

Extremes.- Maximum discharge during year, 1,500 second-feet June 12 (gage height, 6.89
7 minimum, 47 second-feet May 29 (gage height, 2.94 feet).
1940-43, 1946-47: Maximum discharge, that of June 12, 1947; minimum observed, 22
second-feet July 17, Aug. 9, 1941 (gage height, 0.52 foot, site and datum then in use).

Remarks.- Records good except those for periods of ice effect or no gage-height record,

WhIch are poor. Many diversions above station. Flow partly regulated by Ruby River
Reservoir, 24 miles above station (see p. 46).

" Discharge, in second-feet, water year October 1946 tc September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 268 202 225 200 160 135 293 1686 81 666 296 98
2 305 197 230 200 170 135 225 185 148 563 279 97
3 268 190 227 200 180 133 310 179 342 478 256 98
4 235 195 230 200 185 131 314 187 486 430 289 86
5 230 202 227 200 130 136 3086 190 584 422 283 81
6 227 200 *235 200 185 131 310 154 624 363 190 72
7 227 210 232 175 175 131 324 162 666 383 210 72
8 222 225 222 160 185 129 334 174 856 441 207 69
9 zz2z 220 225 *150 180 129 328 216 1,140 422 187 69

10 220 225 225 150 160 133 331 272 1,210 441 149 70

11 217 232 225 150 160 133 342 338 1,350 381 162 70

12 220 225 214 145 169 129 317 356 1,450 505 147 80

13 222 207 217 140 172 127 324 360] 1,350 475 142 85

14 225 230 232 135 174 129 324 303 1,300 470 152 85

15 230 232 243 130 172 136 303 204 1,260 465 1s2 80

16 235 217 227 130 *176 152 286 154 1,260 460 159 20
17 227 22z 227 135 179 169 279 136 1,300 450 152 100
18 214 235 225 140 174 190 279 213 1,300 425 142 200
19 210 235 235 150 169 196 296 119| 1,260 400 131 300
20 207 217 248 160 189 196 320 127 1,260 375 131 340
21 210 210 243 170 166 190 279 123 1,210 h356 149 350
22 214 215 240 180 166 185 276 111 1,140 349 169 340
23 214 220 240 185 166 176 276 113 1,080 317 140 h296
24 210 230 238 185 166 187 279 75 1,010 352 133 280
25 202 240 230 185 156 199 283 64 964 342 125 270
26 207 238 238 175 138 199 279 64 942 3086 117 275
27 202 240 232 165 135 *199 266 58 920 334 111 h280
28 210 245 210 155 135 199 247 53 878 383 106 280
29 214 259 205 150 - 20l 234 50 813 345 102 285
30 210 240 200 150 - 219 201 48 750 317 92 290

31 200 - 200 150 - 253 - 53 - 317 98 -

Seccnd~ i Runoff in

Month foot-days Maximgum Minimum Mean acre-fest

October............. e eraeaa FIIRI I 6,924 305 202 223 13,730

November. ... . 6,8SS 259 130 222 13,200

December. . ... 7,047 248 200 227 13,980

164 10,120

187 9,270

164 10,090

292 17,380

158 9,730

9684 57,390

409 25,180

166 10,230

173 10,290

Water year 1946-47 ...................... 101,130 1,450 48 277 200,800

* Winter discharge measurement made on this day.

h Computed from staff-gage reading.

Note.- Stage-discharge relation affected by ice Nov. 21-24, Dec. 18, 19, Dec. 29 to Feb. 11, Feb.
27 %o Mar. 2. No-gage-height record Jan. 14 to Feb. 7, July 14-20, Sept. 10-22, 24-26, 28-30; dis-
charge computed on basis of Weather records and records for other stations on Ruby River.



60 BIG HOLE RIVER BASIN
Big Hole River near Melrose, Mont.

Location.~ Water-stage recorder, lat, 45°32', long. 112°42f, in SW—L sec, 34, T. 3 S., R.
I W., at highway bridge, an eighth of a mile downstream from Rock Creek and 8 miles
south of Melrose.

Drainage area.- 2,470 square miles.

Records ayallable.- October 1931 to September 1947, March 1924 to September 1931 at
SI% I% Wiles upstream (records for 1924-32 fragmentary).

Average discharge.- 15 years (1932-47), 1,033 second-feet.

Extremes.- Maximum discharge during year, 13,600 second-feet May 10 (gage height, 7.45
€ ; minimum daily, 300 second-feet Dec. 31, Jan. 1.
1924-47: Maximum discharge recorded, that of May 10, 1947; maximum gage height,
14.0 feet June 10, 1927, site and datum then in use, from high-water mark (discharge
not determined); minimum discharge observed, 49 second-feet Aug. 17, 1931 (gage
height, 0.70 foot site and datum then in use)

Remarks.- Records fair except those for periods of ice effect or no gage-height record,
which are poor. Several diversions above station.

Discharge, in second-feet, water year October 1946to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 834 1,020 684 300 400 450 1,240 4,800 4,460 2,280 766 379
2| 1,020 900 592 310 400 462 | 1,410 5,150 4,680] 1,960 798 361
~3| 1,520 798 668 320 410 468 | 1,530 6,120 5,270, 1,740 822 344
4| 1,580 772 716 330 430 444 | 1,450 7,810, 5,390] 1,610 806 350
5| 1,410 870 807 350 450 438 [ 1,340 9,200] 5,030 1,530 806 a370
6| 1,280 920 825 360 450 432 | 1,260 9,800 4,800[ 1,420 758 2400
7] 1,190 990 789 380 450 432 1,180 | 10,400; 4,460 1,420 712 a380
8{ 1,120 950 684 400 400 444 1 1,040 | 11,300| 4,460 1,420 682 a360
9{ 1,080 890 708 420 400 438 | 1,100 | 12,500 5,030 1,440 645 a350
10| 1,050 870 724 450 400 444 | 1,180 | 13,200} $5,510| 1,450 586 a340
11| 1,030 900 *789 440 440 444 | 1,250 | 12,200( 5,510/ 1,610 558 a340
12| 1,020 807 807 *430 *460 450 | 1,200 | 10,400; 5,030/ 1,690 558 a340
13| 1,030 668 798 400 487 462 | 1,480 9,200 4,240/ 1,610 565 a330
14| 1,010 543 852 380 494 487 | 2,090 8,630, 3,800 1,510 551 a340
15 990 h740 920 350 494 606 | 3,290 7,810[ 3,490| 1,350 544 a3s50
16 980 hs585 807 340 508 834 | 3,800 7,030, 3,290! 1,390 523 373
17 960 a550 494 340 529 780 [ 3,910 6,510 3,390 1,350 497 445
18 960 h900 420 360 501 732 | 3,910 6,380 3,800| 1,300 477 517
19 930| al,000 508 380 501 748 | 3,600 6,120| 3,910| 1,230 445 558
20 930 a600 676 400 501 732 | 3,800 5,750 3,910 1,160 408 586
21 960 494 676 420 501 780 | 4,130 5,630] 3,600 1,140 439 579
22 990 636 668 440 494 861 | 3,910 5,390 3,290 1,110 510 572
23| 1,160 807 708 460 501 990 | 3,390 5,030| 3,000/ 1,110 530 851
24! 1,180 880 708 480 s22 | 1,040 | 2,900 4,800{ 2,720 1,080 551 537
25) 1,190 852 613 500 508 970 { 2,720 4,570{ 2,460 1,050 544 523
26| 1,330 910 613 500 438 | 1,010 | 2,900 4,680| 2,280 980 523 544
27 1,310 910 500 500 438 930 | 3,190 4,800 2,460 930 497 815
28| 1,180 920 440 450 480 890 | 3,700 4,880{ 2,630 S75 464 608
29 1,100 940 340 420 - 940 | 4,130 4,460 2,720 814 433 622
30| 1,050 852 320 400 - 1,070 | 4,680 4,020 2,720 774 427 720
31 990 - 300 400 - 1,210 - 4,020 - 742 396 -
Seoond- Runoff{ in

Month foot-days Maximum Minimum Mean acre~feet

October 34,364 1,580 834 1,108 68,160
November e 24,474 1,020 494 816 48,540
December 20,154 920 300 650 39,970
Calendar year 1946 414,297 5,520 263 1,135 821,700
January 12,410 500 300 400 24,610
February . . . . 12,987 529 400 464 25,760
Maroh .. 21,418 1,210 432 691 42,480
April beereesian . e 76,710 4,680 1,040 2,557 152,200
May............... . . . .. 222,390 13,200 4,020 7,174 441,100
June........ . 117,340 5,510 2,280 3,911 232,700
July..... . . . . 41,075 2,280 742 1,325 81,470
August 17,821 822 396 575 35,350
September 13,684 720 330 456 27,140
Water year 1946-47 ...................... 614,827 13,200 300 1,684 | 1,219,000

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of recorded range in stare and weather records.
h Computed from staff-gage readings.

Note.- Stage-discharge relation affected by ice Dec. 26 to Feb. 12.



BIG HOLE RIVER BASIN 61
Birch Creek near Reichle, Mont.
Location.- Water-stage recorder, lat. 45°24', long. 112°49', in SE} sec. 15, T. 5 S., R.

-, a quarter of a mile downstream from Sheep Creek and 8 miles southwest of Reichle.

Records available.- May 1946 to September 1947.

Extremes.- Maximum discharge observed during year, 140 second-feet June 18 (gage height,
R eet); minimum daily discharge, 10 second-feet on many days.
1946-47: Maximum discharge observed, that of June 18, 1947; minimum daily discharge,
10 second-feet on many days in 1947,

Remarks.- Records fair except those for Oct. 16 to Apr. 26, which are poor. No diversion
above station. Some regulation at lakes in headwaters. Diversions from Willow and Bond
Creeks into Birch Creek above station for 1946 are listed below:

Mean Runoff

Month (secopd- (acre-
feet) feet)

Apr. 25-30..... 11 13

May..eoecivaaas 11 676

June. . 22.3 1,330

July... .o 18.1 1,110

August 1-14.... 11.8 329

The period... 16.1 3,580

Cooperation.- Records of diversion furnished .by Water Commissioner.

Discharge, in seccnd-feet, water year October 1946 to September 1947

Day] Oct. Nov, Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 29| bl4 12 12 10 10 11 28 99 75 52 18

2 *40 bl4 12 12 11 10 12 44 104 75 65 18

3 33 14 13 12 11 10 13 66 102 75 hél 18

4 31 14 13 12 b1l 10 14 80 98 75 58 17

5 32 14 *p13 12 11 10 15 90 89 78 49 16

6 32 13 13 12 11 10 17 92 103 80 44 16

T 28] 13 bl13 12 11 10 hl8 95 102 h83 43 16

8 24 13 b13 12 bll 10 18 96 118 85 42 16

9 24 13 bl13 12 bl0 blo 18 96 129 85 42 16
10 25 13 b13 12 bl0 10 18 90 112 83 31 16
11 24| 12 13 *hl3 10 10 18 81 105 82 30 16
12 22| 12| 13 12 *b10 10 18 75 96 80 30 15
13 21, 12 13 1 1 10 18 74 95 75 28 15
14 21 12 13 bl2, 11 hl0 17 70 102 70 25 16
15 21 12 13 b1l 11 11 17 73 106 70 24 18
16 bl9| 12 bl2 bll 11 13 17 74 117 h72 23 16
17 blsg| 12| bl2| bll 11 15 17 78 138 70 22 18
18 bl7 12| bl2| 11 1 *hl7 hl7 78 hl40 hes 22 17
19 b17] 12 bl3 11 11 18 17 72 11 70 23 17
20 bls 11 b3 1 11 18 17 72 120 74 25 17
21 b18] 10| bl3| 12 1 18 17 74 110 75 27 18
22 bl 19] b13| 12 11 18 18 72 100 75 h2g 18
23 bls 10| bl3| 12 11 18 19 66 100 72 27 17
24 bl 19] bl3 12 11 17 20 69 105 72 25 17
25 b20] 11 bl3 12 blo 16 22 72 110 71 22 16
26 b2o 12 bl3| 11 blo hls 25 79 110 64 21 21
blg 12 bl3 10 10 14 28 82 110 53 20 27

bl 12 bl2| bl0] blo 12 29 76 105 53 19 18

29 bls) 12 12 blo - 11 30 74 90 51 19 28
30 bl4 12 12 10 - 11 28 74 80 50 18 34
31 bl4 - 12 10 - *bll - 94 - 48 18 -
Seccnd~ Runoff in

Month foct-days | Maximum Minimum Moan acre~feet
October................. e . . 1,360
November. 724
December. 781

Calendar year e reeabe e - - - - -

January............... 356 13 10 11.5 706
February e 299 11 10 10.7 593
March. . 393 18 10 12.7 780
563 30 11 18.8 1,120

e 2,355 96 28 76.0 4,670
June. .. 3,205 140 80 107 6,360
July... 2,209 85 48 71.3 4,380
983 65 18 31.7 1,950
S44 34 15 18.1 1,080
Water year 1946-47 12,352 140 10 33.8 24,500

* Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.

h Computed from wire-weight gage readings.

Note.- No gage-height record Nov. 2 to Dec. 4, Dec. 29-31, Jan. 1-10. 18-27, 30 21, Peb. 1-3 -
17,27, Mer. 1-8, 10-13, 15-17, 19-25, 27-30, Apr. 1-6, 8-17, 19-28, May 7-10, Tune 19-30. Juis’18 "
8-15, 17. 19-31, Aug. 1, 2, 4-21, 23-31; discharge computed on basis of weather records, discharge ’
measurements, diversion records, and records for Rattlesnake Creek near Dillon.



62 BOULDER RIVER BASIN
Boulder River above Rock Creek, near Basin, Mont.

Location.- Water-stage recorder, lat. 46°15', long. 112°30', in SW} sec. 20, T. 6 N., R.
., half a mile upstream from Rock Creek, 3 miles upstream from Thunderbolt Creek,
and 12 miles west of Basin.

Records available.- June 1946 to September 1947. April to September 1936 at site a
quarter of a mile downstream published as Boulder River at CCC camp near Bernice.

Extremes.- Maximum discharge during year, 143 second-feet June 10 (gage height, 2.84
Teet]; minimum not determined, occurred during period of lce effect.
1936, 1946-47: Maximum discharge, that of June 10, 1947; minimum observed, 0.6 sec-
ond-foot Aug. 28 to Sept. 1, 1936.

Remarks.- Records fair except those for periods of no gage-height record, which are poor.
mall diversions above station for irrigation.

Discharge, in second-fset, water year October 1946 to September 1947

Day] Oct Nov. | Dec. | Jan. | Feb. | Mar. | apr. May June | July | Aug Sept.
1 2.3 2.7 4.6 57 23 22 4.5 2.2
2 7.2 2.6 4.6 79 26 20 4.3 1.8
3 3.6 2.6 4.8 104 36 18 3.8 2.2
4 3.2 2.6 4.8 112 26 16 4.2 2.5
5 3.2 2.7 5.0 115 22 14 3.5 1.9
1.5
6 2.8 2.8 r 4.8 12 19 13 3.1 1.8
7 2.6 2.8 4.8 114 16 13 2.8 1.9
8 2.5 2.9 4.8 115 23 13 2.3 2.5
9 2.6 28|\ 2.5 4.8 114 75 14 2.2 2.4
10 2.6 2.7 4.6 94 119 12 2.2 4.0
11 2.5 2.5 4.6 83 93 14 2.4 2.9
12 2.8 2 4.8 69 86 14 2.7 2.4
13 3 1.5 6.8 61 87 9.4 3.4 2.0
14 3 1.5 2.0 12 55 94 8.8 2.7 2.0
15 3 2 16 45 81 7.9 2.4 2.0
> 1.5|> 2.0
16 2.5 2.5 23 42 73 8.8 2.0 6.6
17 2.5 2.5 29 37 81 7.3 2.1 4.5
18 2.6 2.5 2.2 24 34 67 6.6 2.0 3.4
19 2.8 2 *2.3 2.8 28 38 55 6.1 1.8 3.2
20 3.4 1.5 2.3 3.5 30 34 19 5.7 2.2 3.4
21 4 1 2.3 4.2 27 28 46 5.7 2.5 4.3
22 5 1.5 2.2 4.6 22 26 39 6.1 3.4 3.4
23 4.5 2 2.2 4.3 19 23 33 6.1 2.7 2.9
24 4.4 2 2.2 4.6 18 20 29 5.2 2.5 2.6
25 7.2 2.1 5.5 18 19 27 5.5 2.2 2.3
26 6.5 1.5 4.6 33 18 30 4.8 2.0 2.9
27 3.6 2.5 1.5 4.6 47 18 51 4.2 2.0 3.5
28 3.5 1 4.6 59 16 o 3.7 1.8 2.8
29 3 1 - 4.8 61 14 o 3.4 1.9 3.1
30 3 1 - 4.6 56 1z 26 3.4 1.8 7.9
3 2.5 - 1 - 4.6 - 16 - 3.7 1.8 -
Second~ Runoff in
Month foot—days Maximum Minimum Mean acre~fest
3.47 214
2.31 137
2.18 134
Calendar year esee et - - -
JANUATY. ...t 46.5 - - 1.5 92
February. . . . PP 56.0 - - 2.0 111
March. 88.1 5.5 - 2.84 175
April 585.8 61 4.6 19.5 1,160
May. . 1,722 115 12 55.5 3,420
June. 1,502 119 16 50.1 2,980
July... 295.4 22 3.4 9.53 586
August. .. . e 8l1.2 4.5 1.8 2.62 161
September............... e . 91.3 7.9 1.8 3.04 181
Water year 1946-47........ e 4,712.8 119 - 12.9 9,350

* Winter discharge measurement made on this day.

Note.- No gage-height record Oct. 13-17, 21-23, 28-31, Nov. 9 to Dec. 18, Dec. 26 to Mar. 17 (stage-
dischirge relation affected by ice during most of periods); discharge computed from occasional staff-
gage readings, weather records, and records for Boulder River near Boulder.



BOULDER RIVER BASIN

Boulder River near Boulder, Mont.

Location.- Water-stage recorder, lat. 46°13', long. 112°05', in SE%
., at highway bridge, half a mile downstream from Muskrat Creek

Boulder.

Records available.- April 1929 to September 1931, March 1934 to September 1947.

Average discharge.- 14 years, 99.6 second-feet.

Extremes.- Maximum discharge during year, 1,620 second-feet May 9 (
—Teet); minimum, 12 second-feet Sept. 1, 2 (gage height 5.69 feet

63

sec. 3, T. 5 N., R, 4
and 2 miles east of

§age height, 9.69

1929-31, 1934-47: Maximum discharge observed, 1,830 second-feet May 28, 1938
(gage height, 10.24 feet), from rating curve extended above 1,200 second-feet; no flow

July 15-17, 21, 1931.

Remarks.- Records good except those for periods of ice effect or no gage-height record
which are falr. Many diversions above gtation for irrigation.

Discharge, in second-fest, water year Octobsr 1946to Septembsr 1947

Dayl Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Auvg. Sept.
1 31 66 39 b2s 29 36 119 466 455 280 34 12
2 52 54 41 b25 30 a35 123 545 511 238 39 12
3 75 36 41 b25 b30 ad2 102 900 572 210 34 14
4 61 51 42 b2é 32 a30 88 1,100 528 202 31 14
5 60 53 41 28 34 az8 75 1,220 466 1886 28 ald
[3 65 55 42 31 34 azé 70 1,220 457 166 26 al3
7 61 61 38 31 35 az26 66 | 1,260 415 147 22 al3
8 S8 S5 36 a32 32 a27 64 | 1,400 430 136 22 als
55 52 38 33 29 a30 €8 1,450 752 130 20 hl5
10 5¢ S4 41 33 27 35 63 1,220 960 121 18 ale
11 52 57 43 34 26 36 58 995 960 132 19 alg
1 60 36 44 35 28 35 58 840 870 151 18 als
13 60 28 46 34 42 38 90 785 812 123 19 al7
14 59 38 53 35 57 45 238 730 930 102 19 alé
15 58 48 64 32 73 79 430 658 785 86 17 alé
16 53 31 49 29 64 141 330 635 705 82 16 a20
17 51 36 36 29 5¢ 141 315 590 730 75 14 hés
18 53 59 36 31 50 180 324 572 705 68 14 a4s
19 49 b4o *43 31 44 162 297 558 586 83 14 a4o
20 50 b20 45 31 41 143 303 590 536 57 14 a40
21 53 bls 43 32 39 134 306 541 528 55 16 a45
22 60 b32 42 34 38 137 249 494 474 54 18 a5
23 84 51 41 *34 42 141 200 457 437 77 23 S1
24 81 48 41 36 41 149 188 419 394 61 20 43
25 85 46 39 36 39 106 181 397 350 54 18 37
26 128 49 39 36 35 107 210 397 334 49 17 43
27 85 46 b38 35 34 79 303 422 419 44 18 44
78 46 b36 b32 36 75 366 363 426 36 14 48
29 72 48 b30 b32 - 88 455 324 370 27 14 S0
30 73 43 b26 31 - 111 511 300 330 24 13 86
31 59 - b25 31 - 126 - 348 - 25 12 -
Second- N Runoff in
Menth foct-days Maximum Minimum Mean acre-feet
October...... ...t . 1,975 128 31 63.7 3,920
Ncvember. . ... 45.2 2,690
December. 40.8 2,500
Calendar year 1946 ..............c0.0nuun. 25,981.4 555 4.8 71.2 51,540
January............. 979 36 25 31.8 1,940
February..... 1,095 73 26 39.1 2,170
March. . 2,538 162 26 81.9 5,030
April 6,250 511 58 208 12,400
May. . 22,194 1,450 300 718 44,020
June. 17,227 980 330 574 34,170
July... 3,261 280 24 105 6,470
August. . 620 39 12 20.0 1,230
September. ... 916 86 12 30.5 1,820
Water year 1946-47........ e 59,670 1,450 12 163 118,400
* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basls of weather records and records for Boulder

River above Rock Creek, near Basin,
b Stage-discharge relation affected by ice.
h Computed from staff-gage reading.
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WILLOW CREEK BASIN

Willow Creek near Harrison, Mont.

Location.- Water-stage recorder and Cone type welr, lat. 45°437,
R. 1 W., 2% miles northeast of Harrison and 11 miles upstream from

'Prior to Oct. 9, 1946, at datum 0.22 foot higher.

Sec. T. 13,

mouth.

Drainage area.- 88.4 square miles.

long. 111°44t, in NWi

Records available.- April 1938 to September 1947 {no winter records prior to 1947).

Extremes.— Maximum discharge during year, 264 second-feet June 21; minimum, 12 second-

ept. 8, 13; minimum gage height, 0.59 foot, Sept.
725 second-feet June 27, 1944 (gage height,

1938 47:
datum then in use);
foot, datum then in use).

Maximum discharge,

minimum recorded, 1.6 second-feet Aug

8.
4.05 feet,
30, 1940 [gage height 0.16

Remarks.- Records good except those for periods of ice effect or no gage-height record,

WHICh are poor.

Diversions above station for irrigation.

Discharge, in second-feet, water year October 1946 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 32 64 ads b32 b27 b28 48 71 71 145 48 18
2 49 62 £51 b27 b28 b32 54 88 82 138 46 18
3 48 60 a52 »27 b29 »32 S8 124 87 135 45 18
4 44 68 a52 b28 b29 b3l 54 129 73 138 50 18
5 S5 89 as0 b30 b30 D31 52 134 63 128 43 18
6 54 63 a48 b3l b29 b34 51 139 73 121 40 18
T a56 62 a46 *p30 a28 036 53 148 88 131 38 17
8 dass 63 848 a30 a2é b38 55 159 128 138 33 13
9 60 61 *46 a3l a25 39 52 176 174 129 29 13
10 58 60 47 a32 b26 41 47 174 158 127 28 16
11 59 80 48 a3l b30 37 43 165 138 127 29 16
12 62 54 47 a3l b36 33 41 153 120 120 32 14
13 63 a53 46 a30 b4o 35 43 143 105 111 33 12
14 61 £57 45 a28 bdd 35 48 131 104 106 32 13
15 62 256 43 aze6 b44 38 53 118 97 104 30 14
16 63 a54 32 a26 *p42 49 47 104 11 100 29 a20
17 60 a56 b28 az27 38 49 48 91 189 93 28 azs
18 62 59 b30 az28 37 46 53 92 200 83 28 ad5
19 60 »56 b32 a29 36 42 50 85 201 76 27 a40
20 59 bS2 b33 b30 37 42 57 82 248 75 25 aso
21 62 a48 b34 b31 37 45 82 a2 256 71 23 a50
22 83 a48 b36 b32 36 48 62 63 224 71 22 a4s
23 84 bS50 b37 b33 39 51 585 52 201 88 19 245
24 71 bS1 b36 b33 38 46 54 45 189 87 17 aso
25 76 b51 b36 b32 34 43 50 47 183 68 17 a50
26 80 52 b36 b32 b24 *45 51 58 194 64 17 as0
27 73 b52 135 b30 b24 44 586 89 201 81 18 57
28 73 asz b32 b26 b26 47 64 62 188 54 17 51
29 71 :1:33 30 b26 - 46 69 48 171 49 17 57
30 67 as0 30 b26 - 57 73 39 156 47 186 70
31 64 - b32 b26 - 54 - 46 - 48 16 -
Second— s Runoff in

Month foot-days Maximum Minimum Mean acre-feet

Ootober. ... ... e 1,907 84 32 61.5 3,780
November...................... 1,694 69 48 56.5 3,360
December. . ... e e 1,244 52 28 40.1 2,470
29.4 1,810

32.8 1,820

41.1 2,530

53.3 3,170

100 6,180

149 8,850

E 96.5 5,940

August............ ..ol 89! 50 18 28.8 1,770
September............ oot 931 70 12 31.0 1,850
Water year 1946-47 ............c..cuniunn. 21,944 256 12 60.1 | 43,530

* Winter discharge measurement made on this day.
a No gage-height record; discharge computed on basis
and records for Norwegian Creek near Harrison.

b Stage-discharge relation affected by ice.

of 3 discharge measurements, weather records,

d Doubtful gage-height record; discharge interpolated.
f Computed on basis of partly estimated gage-height record.



WILLOW CREEK BASIN ) 65
Willow Creek near Willow Creek, Mont.

Location.- Wire-weight gage, lat. 45°45', long. 111°39¢, in SW} sec. 18, T. 1 3., R. 1 E.,
a’ way bridge, 3 miles downstream from Harrison Lake, 53 miles south of town of
Willow Creek, and 6 miles upstream from mouth.

Drainage area.- 164 square miles.

Records avallable.- May to August 1946, February to August 1947, September 1919 to Decem-
er at same site but different datum. Few winter records.

Extremes.- Maximum discharge observed during period, 246 second-feet June 28, 29 (gage

g , 4.04 feet, present datum); minimum daily observed, 2.0 second-feet Feb, 27,
1919-32, 1946, 1947: Maximum discharge observed, 456 second-feet June 21, 22, 1922
{gi%e height, 3.50 feet, datum then in use); minimum daily observed, that of Feb, 27,

Remarks.- Recoras falr. Gage read once daily. Flow regutated by Harrison Lake, completed
n 1937. One diversion between gage and Harrison Lake for irrigation of about 100 acres.

Discharge, in seccnd-feet, water year October 1946 to September 1947

Day] Oct. Nov. Dec. Jan. Feb. Mar, Apr. May June July Aug. Sept.
1 - a2.5 16 64 102 186 60 -
2 - b3.0 16 64 96 176 60 -
3 - b3.0 20 64 90 167 60 -
4 - a2.5 19 60 90 158 60 -
5 - b2.5 19 64 90 158 60 -
6 - b2.5 19 64 920 150 60 -
7 - b3.0 20 64 90 133 60 -
8 t26 - b3.5 20 64 69 158 55 -
9 +95 - b4.0 19 102 74 158 55 -
10 - b5.0 19 109 69 158 55 -
1 - b7.0 19 109 89 150 55 +64
12 - b7.5 a35s 109 69 150 80 -
13 - 7.8 51 109 269 150 60 -
14 - 7.8 50 102 a69 133 60 -
15 - 7.5 51 102 269 125 60 -
16 - 7.5 53 102 269 125 64 -
17 *3.6 7.5 52 109 269 109 60 -
18 3.6 7.5 50 125 269 102 60 -
19 3.5 7.5 50 125 69 96 €0 -
20 b3.0 7.5 50 125 60 90 60 -
21 3.0 7.5 64 117 60 84 64 -
22 3.3 a7.8 64 117 109 79 60 -
23 3.3 8.1 64 69 109 79 64 -
24 3.0 8.1 64 69 215 74 - -
25 2.5 8.1 64 69 225 79 - -
26 2.5 *8.7 64 96 225 74 - -
27 22.0 8.7 64 102 235 69 - -
28 a2.5 8.1 64 202 246 64 - -
29 - 8.1 60 96 246 60 - t91
30 - 8.7 €0 96 195 80 - -
3L - 19 - 102 - 60 - -
Second- s Runoff in
Month foct-days Maximum Minimum Mean acre-fest
Octcber.
Nevember
December
Calendar year
January.......... . - - - - -
February 17-28. 35.8 3.8 2.0 2.98 71
March...... 207.5 19 2.5 6.69 412
April 1,280 64 18 42,7 2,540
May. . 2,871 125 6C 92.6 5,690
June 3,406 246 60 114 6,760
July....... 3,614 186 60 117 7,170
August 1-23 s 1,372 64 85 §9.7 2,720
September........... - - - - -
The perfod.. . . ..o.eoo.... s - - - - 25,360

* Winter discharge measurement made on this day.

t Result of discharge measurement.

a No gage-helght record; discharge interpolated, or computed on basis of weather records.
b Stage-discharge relation affected by lce.



66 WILLOW CREEK BASIN

Norwegian Creek near Harrison, Mont.

Location.- Water-stage recorder and Cone type weir, lat. 45°41!', long.

111°43!',

in SWi

sec, 10, T. 2 S., R, 1 W., 3 miles upstream from Harrison Lake Dam (formerly Willow

Creek Dam) and mouth and 4 miles southeast of Harrison.

Drainage area.- 34.6 square miles.

Records available.- gril 1938 to July 1943, October 1946 to September 1947 (no winter rec-
7).

ords prior to 194

Extremes.- Maximum discharge recorded during Xear, 21 second-feet May 11; minimum, 2 6
t).

second-feet July 3 (gage height, 1.00 foo
1938-43, 1946: Maximum discharge recorded, 23 second-feet June
corded, 0.8 second-foot Aug. 3, 1939, Aug. 15, 1940.

2, 1943; minimum re-

Remarks.- Records falr except those for perlods of ice effect or no gage-height record,
which are poor. Many diversions above station for irrigation, Water diverted from
South Willow Creek into headwaters of Norwegilan Creek at times, in connection with

placer-mining -operations.

Discharge, in seccnd-feet, water year October 1946 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept.
1 9.1 7.5 a7 bé 9.3 11 6.5 16 5.1 2.8
2 16 7.5 a7.5 b6.5 11 12 6.5 17 6.7 2.7
3 10 b7 a8 b7 10 14 5.1 15 7.4 3.1
4 9.1 b7 b6 b8.5 b6.5 11 15 4.6 14 8.0 3.0
5 20 7.4 a7.5 b9 b6 9.5 16 5.1 13 7.0l 2.8
6 14 7.7 b8 b6.5 8.7 17 7.5 12 6.5 2.8
7 11 8.0 b7.5 b7 1o 18 5.4 11 6.4 3.1
8 10 8.4 b7 a7.5 11 is 1 9.6 5.9 3.6
9 8.5 8.0 *7.0 b6 a8 10 18 15 9.2 5.7 3.6

10 10 7.9 7.2 b6.5 ag 9.3 18 1 14 7.9 5.4

a6.5

11 9.6 7.9 7.9 b7 ag9 8.4 20 9.8 17 8.2 4.7
12 1n b7.5 7.9 b8 a9 8.2 19 11 17 8.0 6.8
13 10 b7 7.7 b10 ag 9.3 18 8.6 17 7.2 9.5
14 8.0 7.9 bll all 10 16 8.7 16 5.7 1o
15 7.2 7.4 bl1l 14 1 16 8.0 16 5.1 9.3

18 7.5 b6.5 *b10 1z 9.3 15 11 16 4.6 9.3

17 6.7 b6 7.2 1.5 10 14 17 15 3.1 15

18 7.0 b6 b7 13 12 14 13 17 3.1 17

19 6.1 b7 b6.5 10 13 14 10 9.8 2.7 16

20 5.7 »7.5 bé 10 1 12 1z 7.2 3.1 18

21 6.11% a7 b8 6.1 10 12 7.4 14 5.7 3.3 16

22 6.1 8.4 1% b7 6.2 11 12 5.4 13 3.8 3.2 14

23 6.8 8.2 7.2 11 11 4.7 12 4.1 3.1 13
24 6.4 8.6 b6 8.5 10 4.7 12 3.9 3.2 13
25 5.9 8.0 b5.5 8.4 10 4.4 13 3.9 3.3 13
26 6.4 b8 bS 9.1 8.6 5.0 16 3.7 3.7 14
27 6.1 b7 b5 8.7 10 5.1 17 3.7 3.6 14
28 6.8 b6 b5.5 8.4 n 6.8 17 3.6 3.2 13
29 8.9 b6 - 8.7 1 6.1 18 4.2 3.2 14
30 8.6 b8 - 13 11 6.2 16 4.6 3.0 15
an 7.7 - b6 - 11 - 7.0 - 4.1 3.0 -

Second- Runoff in
Ncnth foct-days | Maximum | Minimum Msan acre-feet
October..................u.s 8.82 542
November . . 7.26 432
December. 7.30 449
Calendar year ...........iiiniini... - - - - -
206.5 - - 6.66 410
205.2 11 5 7.33 407
290.8 15 6 9.38 577
309.6 13 8.2 10.3 614
377.8 20 4.4 12.2 749
334 .8 18 4.6 11.2 664
323.9 17 3.6 10.4 642
153.2 8.2 3.0 4.94 304
287.5 18 2.7 9.58 S§70

Water year 1946-47 ... .................. 3,206.6 20 2.7 8.79 6,360

* Winter discharge measurement made on this day.

a No gage-height record; discharge computed on basis of weather records and records for Willow

Creek near Harrison.
b Stage-discharge relaticn affected by ice. .



MADISON RIVER BASIN 67

Madison River near West Yellowstone, Mont.

Location.- Water-stage recorder, lat. 44"39' long. 111°04', a quarter of a mile upstream
Trom Riverside ranger station and 13— mlles east of West Yellowstone and west boundary
of Yellowstone National Park.

Drainage area.- 419 square miles.

Records available.- June 1913 to September 1947.

Average discharge.- 31 years (1913-17, 1918-21, 1923-47), 464 second-feet.

Extremes - Maximum discharge during year, 1,380 second-feet May 9, 10 (gage helght, 2.84
minimum, 333 second-feet Feb. & (gage height, 1.78 fee t).

1913 47:  Maximum discharge, 2,090 second-feet Jine 1, 1943, from rating curve
extended above 1,300 second- feet maximum gage height, about 10 0 feet Jan. 8, 1937
(ice Jam); minimim discharge, 100 second-feet (estimated) Feb. 7, 1933.

Remarks.- Records good. No diversion or regulation.

Cooperation.~ Water-stage recorder inspected by officials of National Park Services.

Rati table, water year 1946-47, except periods of ice effect
n%gage height in feet, and discharge, in second-feet)
(Shifting-control method used Sept. 16-30)

1.8 344 2.4 880
2.0 488 2.6 1,100
2.2 668 2.8 1,330

Discharge, in second-feet, water year October 1946 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 398 450 426 b400 398 384 411 602 924 574 457 411
2 480 442 434 b400 391 391 411 649 935 557 450 411
3 442 426 426 b400 391 398 419 869 | 1,010 548 457 426
4 426 419 b395 391 404 419 935 990 531 473 419
5 442 434| 1395 398 391 398 990 968 522 473 411
6 434 473 b391 391 384 391| 1,020 891 514 457 411
7 434 450 390 *384 384 391 1,070 924 505 442 411
8 434 442 391 351 391 | 1,170 902 505 434 411
9 426 419 391 b360 391 1,280 1,070 505 434 411
10 419 419 391 b360 384 1,310 1,140 497 457 442
1 40415 2430 426 398 357 2386 384 | 1,270 1,020 497 548 442
12 411 *434 391 357 378 | 1,170 847 473 457 426
13 411 434 391 364 391 1,160 770 465 434 419
14 426 442 384 364 434 | 1,200 750 465 426 411
15 434 442 b380 398 473 | 1,100 739 465 419 411
16 434 426 b384 404 *391 450 | 1,060 709 465 426 404
17 426 391 b385 411 398 450 | 1,090 709 473 419 434
18 411 398 b385 404 398 473 | 1,110 719 465 419 557
19 404 b425 0385 404 391 450 | 1,040 678 465 419 480
20 398 457 426 b380 404 351 488 | 1,010 946 465 426 434
21 419 411 419 b380 404 391 497 | 1,020 990 465 434 419
22 450 419 404 378 411 404 465 | 1,020 739 473 442 419
23 574 142 404 378 411 434 434 946 668 488 426 404
24 473 450 398 384 419 404 434 891 649 497 426 411
25 457 434 398 384 404 391 442 902 630 473 419 404
26 522 434 404 391 398 404 473 902 612 450 419 419
27 480 434 411 384 398 391 514 935 640 442 419 450
28 473 434 404 391 398 391 557 | 1,040 709 442 411 418
29 473 434 0400 391 - 404 574 880 621 442 411 426
30 457 426 b400 384 - 434 621 792 612 442 411 418
31 450 - 5400 384 - 426 - 825 - 450 404 -
Per Runoff
Second— s ini
Month foot-days Maximum | Minimum Mean sglﬁze Tnohes | Aore—fest
October . 13,722 574) 398 443 1.06 27,220
November . 12,973 457 411 432 | 1.03 25,730
December . . . 13,028 473 391 420 1.00 25,840
Calendar year 1846 ......... 175,390 1,060 360 481 | 1.15 347,900
JANUATY <. veovenii i e anns 12,036 400| 378 388 .926 23,870
February . . 10,925 419 351 390 .931 21,870
March .. 12,267 434 - 396 .945 24,330
April . 13,388 621 378 46| 1.06 26,550
May . 31,258 1,310 602 1,008 | 2.41 62,000
June 24,511 1,140 612 817 | 1.95 48,620
July .. 15,020 574 442 485| 1.16 29,790
August . . 13,549 548 404 437 1.04 . 26,870
September ..................i.. 12,772 557 404 426 | 1.02 1.13 25,330
Water year 1946-47 .......... 185,449 1,310 351 508 | 1.21 16.46 367,800

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated, or computed on basls of weather records.
b Stage-discharge relation affected by ice.

871368 O - 50 - 6



68 MADISON RIVER BASIN
Madison River below Hebgen Reservoir, near Grayling, Mont.

Location.- Water-stage recorder, lat. 44°52', long. 111°20', near northeast corner of
sec, #2, T. 11 8., R. 3 E., 500 feet downstream from Hebgen Dam, 16 miles northeast
of Grayling, and 17 miles upstream from West Fork.

Drainage area.- 904 square miles.

Records available,- October 1938 to September 1947.

Extremes (regulated).- Maximum discharge during year, 2,540 second-feet June 11 (gage

elght, 2. eel}; minimum daily, 234 second-feet June 8.
1938-47: Maximum discharge observed, 5,980 second-feet June 3, 1943 (gage height,
3.69 feet); minimum daily, 105 seccnd-feet Apr. 27, 1939.
Remarks.- Records good. Flow completely regulated by Hebgen Reservoir (see p. 46).

Cooperation.- Gage-height record and three discharge measurements furnished by Montana

Power Co.
Discharge, in second-feet, water year Ootober 1946 ito September 1947
Day | Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 618 342§ 1,090 | 1,130 478 762 | 1,800 | 1,080 322 | 1,180 775 1,200
2 664 328 1,090 1,090 486 762 1,800 606 291 | 1,030 929 | 1,190
3 576 335 1,080 | 1,130 495 762 | 1,790 618 234 889 [ 1,040 | 1,180
4 410 350 | 1,090 | 1,200 515 749 1,820 641 258 az7 1,020 | 1,160
5 365 365 1,110 | 1,180 515 854 1,800 618 247 814 1,010 | 1,130
6 309 461 1,130 | 1,260 585 | 1,160 | 1,820 575 531 840 994 | 1,150
7 316 575 1,090 | 1,460 641 | 1,380 1,820 618 | 1,150 854 966 | 1,180
8 335 575 | 1,120 | 1,580 652 | 1,580 | 1,800 664 | 1,470 868 938 | 1,130
9 350 585 1,130 | 1,580 652 1,640 | 1,800 565 1,750 868 1,020 | 1,130
10 365 5§95 | 1,110 1,670 652 | 1,620 [ 1,790 565 2,200 952 | 1,080 | 1,110
11 342 595 | 1,060 | 1,750 687 | 1,660 | 1,800 606 | 2,440 | 1,120 | 1,150 | 1,040
12 322 606 | 1,130 | 1,750 736 | 1,640 | 1,800 618 | 2,440 | 1,200 § 1,080 952
13 335 618 1,380 | 1,820 854 1,720 | 1,840 618 1,910 { 1,120 | 1,050 938
14 342 618 | 1,740 1,790 952 | 1,800 { 1,800 516 | 1,540 994 | 1,040 | 1,060
15 358 630 { 1,840 | 1,640 938 1,820 { 1,840 478 1,590 938 1,020 | 1,050
16 372 736 | 1,840 1,380 924 | 1,790 | 1,840 423 | 1,470 685 994 980
17 322 814 | 1,810 1,400 910 | 1,770 | 1,870 350 872 565 980 980
18 296 814 | 1,820 1,160 814 | 1,820 | 1,840 358 486 575 980 687
19 316 827 | 1,840 938 762 | 1,820 | 1,820 358 505 806 | 1,090 535
20 328 854 1,820 788 827 1,840 | 1,840 361 535 938 1,150 555
21 358 840 | 1,860 676 | 1,010 | 1,840 | 1,930 347 746 980 | 1,130 575
22 365 | 1,010 | 1,840 676 1,080 | 1,770 | 1,910 278 210 952 | 1,120 585
23 388 | 1,110 1,460 676 | 1,050 | 1,790 | 1,860 270 | 1,480 896 | 1,120 606
24 358 1,080 [ 1,080 687 1,020 | 1,800 1,500 246 | 1,700 896 | 1,160 618
25 328 1,110 [ 1,050 687 994 1,790 1,190 276 1,700 910 | 1,120 630
26 350 1,110 | 1,09 687 966 1,770 | 1,220 290 | 1,690 910 | 1,220 630
27 350 1,080 | 1,130 687 854 1,820 1,220 235 | 1,700 896 | 1,220 641
28 350 1,090 | 1,110 566 762 1,800 1,220 252 | 1,700 882 } 1,190 641
29 372 ) 1,110 1,080 452 - 1,820 | 1,230 241 | 1,690 801 | 1,160 664
30 365 1,060 | 1,150 461 - 1,800 | 1,260 240 | 1,410 775 1,120 664
31 365 - 1,180 470 - 1,840 - 252 - 775 | 1,150 -
Adjusted for change in
Observed Change in reservolr contents
c ts in
Discharge in Heb, Discharge in

Month second-feet Runoff Re s:,.%ce,?r Runoff seoond-feet |Runoff
Maxi- | Mini n (acre-feet) in Per in

axl-— Nl | yoan | acre-feet acre-feel | yean [square|inches

mum mum
mile

October............. 664 296 374 22,990 +26,100 49,090 798 [0.883 1l.02

November. .... ..|1,110 328 741 44,080 +3,900 47,980 806 | .892 1.00

December............/ 1,860 {1,050 { 1,334 82,020 33,200 48,820 794 .878 1l.01

Calendar year 1946 |1,940 | 188 | 959 |  694,200] 430,200 | 724,400 | 1,001 [1.11 | 15.05

January.. ....01,820 | 452 | 1,109 | 68,210 22,400 | 45,810 745 | .824 .95

779 43,260 -4,900 38,360 691 | .764 .80

1,574 96,770 -47,400 49,370 803 | .888 1.02

1,696 100, 900 -41,100 59,800 1,005 [1.11 1.24

45 28,090 +107,800 | 135,9C0 2,210 [2.44 2.81

1,232 73,320 +52,200 | 125,500 2,109 2,33 2.60

55,010 +3,800 58,810 956 [1.06 1.22

1,065 65,490 -16, 900 48,590 790 .874 1.01

886 52,740 -2,400 50,340 846 | .936 1.04

Water year 1946-47 | 2,440 234 | 1,012 732, 900 +25,500 | 758,400 1,048 J1.16 15.72




MADISON RIVER BASIN 69
Madison River below Madison Reservoir, near McAllister, Mont.

Locatlion.- Water-stage recorder, lat. 45°30', long. 111°38!, 500 feet downstream from
Madison power plant, 2 miles downstream from Madison Reservoir, 5 miles northeast of
McAllister, 7 miles southeast of Norris, and 8 miles upstream from Hot Spring Creek.

Drainage area.- 2,180 square miles.

Records available.- October 1938 to September 1947. January 1890 to June 1893 and
Augist to November 1910 at site 9 miles downstream, near Norris and below Hot Spring
Creek (drainage area, 2,280 square miles).

Extremes (regulated).- Maximum discharge during year, 6,750 second-feet June 10 (gage
eignt, 7. cetl]; minimum daily, 889 second-feet Feb. 10,
1938-47: Maximum discharge observed, 7,750 second-feet June 2, 3, 1943 (gage
height, 7.70 feet); minimum daily, 409 second-feet Apr. 27, 1941.

Remarks.- Records good. Flow regulated at Hebgen and Madison Reservoirs (see p. 46).

Coogeration.- Gage-height record and seven discharge measurements furnished by Montana
ower Co.

Discharge, in second-feet, water year October 1946 to September 1947

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 945 1,050' 1,510 1,510 910 1,270 2,340 2,040 1,580 2,620 1,320/ hl,130
2 1,190 1,050 1,510 1,510 910 980 2,340 1,900 2,120 2,440 1,360 hl,370
3 1,230 980 1,510 1,470 910 1,230 2,340 1,720 2,530 2,040 1,540{ hl1,410
4 1,050 1,020 1,510 1,470 910 1,350 2,340 1,940 2,530 1,860 1,540; hl,380
5 1,050 980 1,510} 1,470 810 1,430 2,340 2,440 2,440 2,170 1,540 hl,630
6 1,020 980 1,510 1,470 945 1,430 2,250 2,800 2,350 2,350 1,540 hl,540
7 945 1,020 1,510 1,470 945 1,430 2,340/ h2,800( 2,620 2,350 1,540; hl,580
8 903 1,020 1,590 1,470 910 1,430 2,340 3,000 3,300 2,440 1,540| hl,580
9 803 1,020 1,630 1,630 903 1,430 2,250 3,300 5,060 2,710 1,540| hl,480
10 896 945 1,630 1,910 889 1,530 2,250, 3,200 6,330 2,710 1,540| hl,470
11 1,050 1,230 1,630 2,030 945 2,120 2,250 3,100 6,060 2,350 1,500 1,630
12 880 1,310 1,630 2,030 1,020 2,340 2,250 2,800 h4, 460 2,220 1,540 1,630
13 980 1,350 1,750 2,030 1,160 2,200 2,250 2,530 h3,500 2,350 1,540 1,630
14 980 1,350 2,200 1,990 1,230 2,200 2,250 2,260 4,030 2,350 1,540 1,020
15 980 1,350 2,340 1,990 1,230 2,250 2,340 1,810, 3,920 2,260 1,540 1,400
16 980 1,390 2,340 1,950 1,160 2,340 2,340 1,630 3,810 1,760 1,540 1,450
17 980 1,310 2,200 1,790 1,310 2,340 2,340 1,680 4,580 1,540 1,540| 1,580
18 980 1,350 1,910 1,630 1,470 2,340 2,340 1,720 3,300 1,540 1,580 1,580
19 - 980 1,350 1,870 1,630 1,470 2,340 2,340 1,720 3,500 1, 540 1,580 1,400
20 980 1,510 1,950 1,630 1,470 2,340 2,340{ 1,760 3,500 1,540| 1,580 1,580
21 1,020 1,510 2,160 1,510 1,470 2,340 2,340 1,810 3,700 1,760/ hl,580 1,220
22 945 1,430 | 2,430 1,470 1,470 2,340 2,430 1,760 3,600 1,990 hl,S80| 1,180
23 980 1,510 2,520 1,470 1,470 2,340 2,430 1,760 3,400 2,080{ hl,540| 1,100
24 945 1,310 1,910 1,430 1,470 2,340 2,340 1,720 3,400 1,940 hl,540 1,220
25 380 1,510 1,510 1,430 1,470 2,340 1,950 1,680 3,500 1,940{ hl,540 1,140
26 980 1,510 1,510 1,350 1,470 2,250 1,630 1,760 3,600 1;900{ hl,540 1,360
27 980 1,510 1,510 1,270 1,270 2,250 1,630 1,810 3,600 1,900, hl,580 1,540
28 945 1,510 1,510 1,020} 1,310 | 2,250 1, 760 1,940 3,600 1,680, hl,580{ 1,360
29 980 1,510 1,510 980 - 2,250 1,940 1,900 3,500 1,540, hl,580 1,360
30 380 1,510 1,510 945 - 2,340 2,040 1,810 2,900 1,400{ hl,630 1,360

31 1,020 - 1,510 910 - 2,340 - 1,450 - 1,140 hl,630 -

Observed Change in Adjusted for change in
contents in reservoir contents
PR Hebgen N
Discinarge in Discharge in
Month second-foet Runoff Mag?:on Runoff second-feet |Runoff
Maxi- | Mini— acrej;'}eet Reservolrs acrei-nreet. Por ing:ss
mum oum | dean (acre-feet) Mean |square
mile

October........... .| 1,230 896 992 61,010 +27, 740 88,750 1,443| 0.662 0.76
November. ... 1,510 945 1,280 76,140 +3,130| 79,270 1,332 .611 .68
December. 2,520 1,510 1,769 108,800 -35,230 73,570 1,196 .549 .83
Calendar year 1946 | 2,870| 861 1,551 | 1,122,580  +26,820| 1,149,000\ 1,587 .728| 9.89
January..... cieeeees} 2,030 gl10 1,544 94,940 —28,030' 65,910 1,088 .499 .58
February. 1,470 889 1,179 65,470 -1,230 64,240 1,157 .531 «55
2,340 980 1,992 122,500 ~43, 980 78,520 1,277 .586 .68
2,430! 1,630 2,222 132,200 40,370 91,830 1,543 .708 .79
3,300 | 1,450 2,115 130,000 +105,200 235,200 3,825| 1.75 2.02
6,330 | 1,580 3,544 210,300 +52,400 263,300 4,425| 2.03 2.26
2,710 1,140 2,013 123,800 +5,190 129,000 2,098 .962 1.11
1,630 1,320 1,542 94,810 -17,360 77,450 1,260 .578 67
1,630 1,020 | 1,410 83,920 -1,980 81,940 1,377/ .632 .71
Water year 1946-47 | 6,330 889 | 1,802 | 1,304,490 +25,540| 1,330,000( 1,837 .843| 11.44

h Computed from staff-gage readings.



70 MADISON RIVER BASIN

Madison River ne.r Three Forks, Mont.

Location.- Water-stage recorder, lat. 45°49+, long. 11i°30', in SWiNEE sec. 20, T. 1
T, R. 2 E., 5 miles south of Three Forks, 8 miles upstream from confluence with
Jefferson and Gallatin Rivers, and 12 miles downstream from Elk Creek.

Drainage area.- 2,485 square mlles,

Records available.~ October 1941 to September 1947. September 1893 to May 1897 (gage
heIghts only In 1893, 1894, 1897) and November 1928 to September 1932 at sites 6 miles
downstream.

Extremes.- Maximum discharge during year, 6,540 second-feet (regulated) June 11 (gage
?EI%§E, 5.89 feet); minimum, 663 second-feet (regulated) Aug. 1 (gage height, 2.29

eef ).

1895-96, 1928-32, 1941-47: Maximum daily discharge, 8,175 second-feet June 19,
1896; maximum gage helght recorded, 9.98 feet Feb. 17, 1942 (ice Jjam); minimum dis-
charge observed, 416 sacond-feet (regulated) Feb. 27, 1930.

Remarks.- Records good. Flow regulated by Hebgen and Madison Reservoirs (see p. 46).
Divérsions above station for irrigation.

Rating table, water year 1946-47, except periods of ice effect
(gage height, in feet, and discharge, in second-feet)
%Shirbing—control method used July 31 to Sept. 30)

2.5 830 3.9 2,410
2.7 1,010 4.2 2,900
3.0 1,300 4.5 3,450
3.3 1,620 5.0 4,470
3.6 1,990 5.8 6,300

Discharge, in second-feet, water year October 1946 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 857 1,020 1,560, bl,450 b200 1,290 2,340 1,990 1,560 2,570 1,150 1,240
2 1,080 1,060 1,560/ bl,450 b200 1,070 2,340, 1,920 2,060| 2,490 1,220 1,140
3 1,3000 1,060 1,560 bl,450 boco| 1,140| 2,340| 1,800 2,490| 2,1%)| 1,400 1,300
4 1,149 983 1,560/ bl,450 b900 1,350 2,260 1,920 2,650 1,800 1,400 1,270
5 1,08 1,060 1,560 bl,450 920 1,510 2,260 2,260| 2,490 1,990 1,400 1,460
6 1,020 992 1,560 bl,450 875, 1,460 2,260 2,650 2,410 2,260 1,400 1,400
7 956 1,020 1,560, bl,450 983 1,460 2,260 2,820 2,570 2,260 1,400 1,460
8 920] 1,060 1,560 bl,450 902 1,460 2,260 2,900 3,260 2,340 1,400 1,460
9 839 1,060, 1,680 1,740 902 1,s10{ 2,260 3,260 4,910| 2,490{ 1,400 1,350
10 839 1,020 1,680 2,120 884 1,510 2,190 3,260 6,420 2,730 1,400 1,400
11 902 1,120 1,620 2,190 938 1,920 2,190 3,170 6,300 2,340 1,460 1,510
12 1,129 1,300 1,620 2,190 884 2,190 2,190 2,990 a6,000 2,120 1,460 1,510
13 974 1,350) *1,620 2,120 1,150 2,120 2,190 2,650| a4,500 2,260 1,460 1,510
14 965 1,400 2,060 2,0s0| 1,230{ 2,120| 2,340 2,490] 3,500 2,260 1,460 1,130
15 1,019 1,400 2,340 12,000 1,290 2,190 2,410 1,990 3,940 2,190 1,460 1,140
16 983 1,400 2,260 bl,950C 1,190 2,260 2,340 1,740, 3,940 1,920 1,460 1,400
17 1,000 1,400 2,190 bl,850 1,280 2,340 2,340 1,740 4,140 1,510 1,460 1,620
18 974 1,350 1,920 *bl, 750 1,510| 2,340 2,410 1,740 3,730 1,510 1,480 1,560
19 965 1,400 1,860 bl,700 1,510 2,340 2,410 1,800 3,640 1,810 1,460 1,400
20 965 1,560 1,920 bl,650| 1,510| 2,340| 2,410/ 1,740| 3,540 1,510 1,460 1,560
21 1,019 1,560 2,060 bl,550 1,510/ 2,340{ 2,410/ 1,800/ 3,840 1,560{ 1,460 1,350
22 965 1,560 2,340 bl,s0C 1,510 2,340 2,410 1,740 3,640 1,800 1,510 1,280
23 965 1,560 2,49Q 1,500 1,510 2,410 2,340 1,740 3,450 1,990 1,460 1,110
24 95§ 1,300 2,210 bl,450 1,510 2,340 2,340 1,680 3,360 1,800 1,510 1,170
25 968 1,510 1,510 bl,450 1,510 2,260, =2,120| 1,680 3,450| 1,800| 1,460 1,180
26 983 1,510, 1,510 bl,400{ 1,460/ 2,190{ 1,620{ 1,740{ 3,540 1,800 1,460 1,300
27 974 1,560 1,510 1,300 1,350 2,190 1,680 1,800 3,640 1,740 1,510 1,560
28 965 1,560 1,460 1,200] *1,400 2,190 1,680 1,860 3,640 1,680 1,460 1,400
29 965 1,560 bl,450 1,000 - 2,190| 1,860| 1,860 3,450| 1,460| 1,510 1,350
20 283 1,560 bl,45Q 911 - 2,260 1,990 1,800 3,080 1,350 1,510 1,350
3 983 - bl, 450 900 - 2,340 - 1,620 - 1,180 1,510 -
Change in Adjusted for change in
Observed contents in reservoir contents
- Madison
Month Discoarge in and Discharge in
second-feet Runoff Hebgen Runoff second-feet |Runoff
" Mint in Reservoirs in Por in
axi~ Ai~1 yoan | acre-feet | (acre-reet) | acre-feet | pean |square|inches
mum mum
mile
October............. 1,300 839 987 60,700 +27,740 88,440 1,438} 0.579 0.67
November. 983 1,308 77,860 +3,130 80,990 1,361 548 .61
December............ 2,490 | 1,450 1,764 108,500 ~35,230 73,270 1,192 .480 .55
Calendar year 1946 | 3,360 806 1,613 1,168,000 +26,820| 1,195,000 1,650 .664 9.02
January............. 2,190 200 1,583 97,330 -28,030 69,300 1,127 .454 .52
February. 1,510 875 | 1,190 66,090 -1,230 64,860| 1,168 .470 .49
March. . 2,410 11,070 1,967 | 120,900 -43,980 76,920 1,251 +503 .58
April. 2,410 {1,620 2,215 131,800 -40,370 91,430{ 1,536 .618 .69
May. .. 3,260} 1,620 2,134 131,200 +105,200 236,400 3,845| 1.55 1.79
June 6,420 ) 1,560 3,638 216,500 +52,400 268,800 4,519| 1.82 2.03
July.. 2,730 [ 1,180 1,949 119,800 +5,190 124,990 2,033 .818 .94
August.. 1,510} 1,150 1,436 88,320 -17,360 70,980 1,154 .464 .53
September. 1,620} 1,110 1,363 81,120 -1,980 79,140 1,330 535 .60
Water year 1946-47 | 6,420 839 1,796 1,300,000 +25,540| 1,326,000 1,831 .737| 10.00

* Winter discharge measurement made on this day.

a No gage-helght record; discharge computed on basis of records for Madison River below Madison
Reservoir, near McAllister.

b Stage-discharge relation affected by ice.



GALLATIN RIVER BASIN 71
Gallatin River near Gallatin Gateway, Mont.

Location.- Water-stage recorder, lat. 45°30', long. 111°16', in NE} sec. 18, T. 4 S.,
. ., a quarter of a mile downstream from Spanish Creek and 8 miles south of
Gallatin Gateway.
Drainage area.- 828 square miles.

Records available.- August 1889 to June 1894, June 1930 to September 1947,

Average discharge.- 20 years (1889-92, 1930-47), 718 second-feet.

Extremes.- Maximum discharge during year, 5,250 second-feet June 20 (gage height, 4.96
Teet]; minimum daily, 180 second-feet Dec. 30 to Jan. 4.
1889-94, 1930-47: Maximum discharge observed, 6,800 second-feet sometime in June
%ng ?nd ‘)Tune 1894; minimum discharge, 117 second-feet Jan. 19, 1935 (gage height,
. oot ).

Remarks.- Records good except those for periods of ice effect or no gage-height record,
which are fair.

Ratlng table, water year 1946-47, except period of ice effect
(gage helght, in feet, and discharge, in second-feet)

1.0 1% 2.2 99r 4,0 3,480
1.2 265 2.6 1,430 4.5 4,320
1.5 415 3.0 1,940 4.7 4,670
1.8 630 3.5 2,68C
Discharge, in second-feet, water year October 1946 to September 1947
Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept .
1 376 385 274 bl80 237 229 301 755 3,080 2,220 970 480
2 474 340 325 bl80 249 233 318 1,040 3,240 2,370 960 474
3 487 292 315 bl8o 241 237 288 1,880 | 3,080 2,680 9lo 529
4 434 320 320 bl8o 245 241 270 ] 2,300 | 3,000 | 2,760 920 515
5 448 345 330 b2lo 245 237 257 2,600 2,680 2,680 920 480
6 422 350 335 b250 245 229 253 2,840 | 2,840 | 2,680 845 474
7 415 366 315 241 225 225 253 3,080 2,760 2,760 800 467
8 410 360 301 233 214 233 237 3,400 3,400 2,680 173 487
9 415 345 315 274 214 237 245 3,640 4,150 2,680 764 494
10 393 325 315 288 225 241 257 3,640 | 3,640 | 2,370 764 590
11 388 350 320 296 237 241 253 3,080 3,240 2,300 800 536
12 410 310 330 257 245 237 257 2,600 | 3,000 | 2,080 728 536
13 388 288 *335 257 245 233 310 2,440 3,000 1,940 728 529
14 404 350 330 233 245 241 a550 2,370 3,160 1,880 694 501
15 398 330 330 237 245 245 a500 2,300 3,240 1,810 670 494
16 393 310 278 257 249 245 ad20 2,300 | 3,400 | 1,810 870 508
17 360 330 az60 *270 245 245 a450 | 2,520 | 3,640 | 1,740 646 550
18 393 350 a270 296 241 270 a520 | 2,600 [ 3,640 1,620 622 622
19 371 350 a280 31s 233 278 a500 2,440 | 3,810 | 1,510 606 566
20 371 315 a280 296 241 296 hS36 2,300 | 4,760 | 1,490 614 543
21 388 265 a280 320 241 325 a520 | 2,370 | 3,900 | 1,430 622 558
22 393 310 a280 310 241 386 a450 2,370 3,400 1,390 614 566
23 467 335 a2so 301 245 335 a400 2,370 3,080 1,360 574 550
24 410 320 a280 265 245 278 a400 2,300 | 3,000 { 1,300 566 536
25 434 301 a280 257 233 249 a400 2,520 | 3,080 { 1,220 558 522
26 454 301 az290 253 208 257 a450 2,840 | 3;240 | 1,190 543 606
27 376 310 a260 229 a2l0 249 h582 3,080 3,240 1,070 543 670
28 398 320 a22o 221 *218 245 a700 2,680 2,920 1,040 536 582
29 398 325 b200 b21s - 278 a800 2,440 | 2,600 | 1,010 522 590
30 371 315 b180 b215 - 360 a800 2,300 [ 2,370 970 515 614
31 355 - 180 b220 | . 335 - 2,680 - 970 494 -
Per Runoff
Second—
Month Maximum | Minimum Mean squar
foot—days . . © aile’ [Inches | Acrefeot
October . 12,574 474 355 406 0.490 0.56 24,940
November . 9,783 366 265 326 19,400
Decembarl ...........ccouvuuunnn. - 8,688 335 180 287 17,630
180 765 553,500
180 249 15,340
208 236 13,100
225 263 16,170
237 416 24,740
78,075 3,640 755 2,519 3.04 3.50 154,900
97,590 4,760 2,370 3,253 3.93 4.38 193,600
57,010 2,760 970 1,839 2.22 2.56 113,100
21,491 970 494 693 .837 .96 42,630
16,169 670 467 539 .651 13 32,070
Water year 1946-47 .......... 336,543 4,760 180 922 1.11 15.11 667,600

* Winter dlscharge measurement made on this day.

a No gage-helght record; discharge computed on basls of records for station at Logan.
b Stage-dlscharge relation affected by ice.

h Computed from wire-welght gage readings.



72 GALLATIN RIVER BASIN
Gallatin River at Logan, Mont.

Location.- Water-stage recorder, lat. 45°53', long. 111°26', in NE} sec. 35, T. 2 N., R
., at highway bridge, half a mile west of Logan and 5 miles upstream from con-
fluence with Jefferson and Madison Rivers.

Dralnage area.- 1,805 square miles.
Records available.- January 1895 to December 1905, August 1928 to September 1947.
Average discharge.- 23 years (1895-98, 1902-5, 1928-32, 1934-47), 906 second-feet.
Extremes.- Maximum discharge during year, 6,160 second-feet June 21 (gage height, 7.46
Teet]; minimum, 375 second-feet July 31 (gage height, 2.80 feet).
1895-1905, 1928-47: Maximum daily discharge, 6,550 second-feet June 18, 1896;
minimum discharge observed, 130 second-feet July 19, 1939 {gage height, 2.04 feet).

Remarks.- Records excellent except those for perilods of ice effect, which are fair.
~ Many diversions above station.

Rating table, water year 1946-47, except period of lce effect
(gage height, in feet, and discharge, in second-feet)

2.8 375 5.0 2,180
3.1 520 5.5 2,880
3.5 770 6.0 3,650
4.0 1,150 6.5 4,460
4.5 1,620 7.3 5,820
Discharge, in second-feet, water year October 1946 to September 1947
Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 728 966 868 b450 b780 700 | 1,040 | 1,620 1,830 | 2,660 445 574
2 756 942 847 b450 798 682 | 1,050 | 1,570 | 2,240 | 2,520 475 580
3 798 875 896 b450 798 658 | 1,010 | 2,060 2,380 | 2,660 490 622
4 791 840 875 b450 812 658 903 2,730 2,520 2,800 515 640
5 805 889 903 b48o 763 676 854 | 3,180 2,380 | 2,660 532 628
6 854 918 910 b600 763 652 812 | 3,490 | 2,240 | 2,590 550 604
7 833 934 918 b650 742 634 875 3,730 2,310 2,450 550 592
8 861 982 889 b600 721 652 875 4,130 2,730 2,450 480 604
9 840 966 868 b620 707 658 854 4,460 4,290 2,240 445 628
10 840 934 882 650 707 694 882 4,800 | 5,480 | 2,060 450 749
11 833 934 896 b680 714 749 875 4,630 | 5,310 | 1,940 515 926
12 819 934 910 b720 700 721 826 | 4,050 { 4,970 | 1,780 515 840
13 840 840 *896 1700 840 735 934 | 3,490 | 4,460 | 1,570 544 840
14 819 847 926 1680 889 749 1,200 3,260 4,130 1,420 574 833
15 826 903 918 bE8O 819 77 1,570 | 2,960 | 4,290 | 1,200 562 840
16 826 882 889 b700 177 990 1,280 2,730 4,290 1,110 574 868
17 798 861 7421 *b730 763 | 1,110 1,200 | 2,660 | 4,630 990 562 1,060
18 770 910 694 b770 721 1,200 | 1,240 | 2,730 | 4,970 861 556 | h1,240
19 791 958 707 b820 694 1,070 1,380 2,660 4,800 735 538 hl,330
20 770 882 756 1850 682 1,010 1,280 2,520 5,310 721 526 hl,420
21 791 826 749 900 694 | 1,010 1,420 | 2,310 | 5,820 682 568 | nl,330
22 805 833 763 | 1,000 688 1,070 1,380 2,180 4,970 562 604 hl1,280
23 833 889 756 | 1,110 694 1,070 | 1,200 2,060 | 4,130 520 598 hl,240
24 875 896 749 1,020 742 942 1,110} 1,780 | 3,810 515 592 | h1,200
25 847 889 742 918 694 826 1,110 1,720 | 3,570 495 610 h1,200
26 926 875 721 840 640 791 1,110 1,830 3,650 470 610 hl,150
27 918 889 b700 812 634 784 1,150 | 2,000 | 3,730 450 622 | hl,240
28 896 910 b650 798 *670 756 1,330 | 2,000 | 3,650 435 604 | h1,240
29 942 934 h490 b780 - 742 1,520 1,670 3,330 402 598 al,300
30 990 942 b470 b750 - 882 1,620 1,420 2,960 380 592 hl,420
31 966 - b460 b750 - 1,150 - 1,380 - 393 556 -
Second- Runoff in
Month foot Maximum Minimum Mean acre-fest
25,987 990 728 838 51,540
27,080 982 826 903 53,710
24,440 926 460 788 48,480
362,471 3,410 339 993 718,900
22,408 1,110 450 723 44,450
20,646 889 634 737 40, 950
25,798 1,200 634 832 51,170
33,890 1,620 812 1,130 67,220
83,810 4,800 1,380 2,704 166,200
115,180 5,820 1,830 3,839 228,500
42,721 2,800 380 1,378 84,740
16,952 622 445 547 33,620
29,018 1,420 574 967 57,560
467,930 5,820 380 1,282 928,100

* Winter discharge measurement made on this day.
a No gage-helght record; discharge interpolated.
b Stage-discharge relation affected by ice.

h Computed from chain-gage readings.
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Taylor Creek near Grayling, Mont.

Location.- Water-stage recorder, lat. 45°04', long. 111°12', in NWi sec. 11, T. 9 S., R.

75 half a mile upstream from mouth and 17 miles north of Grayling.
Records availlable.- June 1946 to September 1947.
Extremes.- Maximum discharge observed during year, 798 second-feet June 20 (gage helght,

eet); minimum daily, 12 second-feet Feb. 9, 10, Apr. 5-11.

1946-47: Maximum discharge and minimum daily discharge, those of water year 1946-47.

Remarks.- Records falr except those for perlods of ice effect or no gage-height record,

are poor. Small diversion above station. Natural storage at lakes in headwaters.

Discharge, in second-feet, water year October 1946 to September 1947

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 34 28 24 18 *15 18 150 583 314 162 s7
2 56 28 24 18 16 17 193 524 355 158 S6
3 44 28 24 (*) 18 16 14 300 493 418 155 57
4 39 28 24 18 16 15 400 455 436 158 60
5 41 28 24 18 15 12 450 397 422 152 59
6 38 28 24 18 14 12 500 440 422 132 56
7 37 28 24 18 14 12 550 422 462 123 55
8 36 28 24 14 15 12 600 563 451 119 55
9 36 28 25 12 15 12 624 604 418 118 56
10 33 28 25 12 16 12 600 489 390 115 58
11 36 28 *26 14 16 12 500 422 379 109 58
1 36 28 27 14 16 14 400 372 355 102 56
13 35, 27 27 14 18 24 350 378 338 98 s2
14 34 27 26 14 17 44 325 436 324 89 52
15 33, 27 24 18 14 17 40 325 451 324 86 51
16 33 27 14 18 32 340 477 327 86 50
17 28 27 14 19 33 358 543 304 80 55
18 33 27 14 21 35 350 543 291 77 70
19 30 27 14 22 38 320 563 281 74 59
20 30 26 14 24 42 330 688 275 76 S4
21 31 24 14 28 41 330 524 265 80 58
22 34 25 > 22 15 27 40 330 422 253 77 57
23 44 25 15 24 40 350 372 250 71 57
24 35, 26 14 20 S0 397 372 250 69 58
25 39 26 14 19 62 450 407 209 66 54
26 38 26 14 20 80 500 443 207 65 91
27 28 26 15 20 100 450 436 193 65 77
28 28 25 15 20 125 400 393 191 62 64
29 28, 25 - 22 125 390 341 185 61 68
30 28 24 (*) - 26 125 379 314 170 60 62
31 28 - - 22 - 450 - 165 59 -

Second— Runoff in

Month foot—days Maximum Minimum Mean acre-fest

OQctober.......... Citeressrraansresaanannans 1,081 S6 28 34.9 2,140

November...............covvnnnn . 803 28 24 26.8 1,590

December......... i i N 724 27 - 23.4 1,440

Calendar year - - - - -

558 - - 18.0 1,110

418 18 12z 14.9 829

584 27 14 18.8 1,160

1,236 125 12 41.2 2,450

12,391 624 150 400 24,580

13,865 688 314 462 27,500

9,624 462 165 310 19,090

August. ... 3,001 162 59 96.8 5,950

September.............iiiiiiiiiiiiii 1,770 91 50 59.0 3,510

WAter YOar 1946-47 ..ovovernrronainann.s 46,055 688 12 126 91,350

* Winter discharge measurement made on this day.

Note.- No gage-height record Nov. 7 to May 31; discharge computed on basis of weekly staff-gage
reaaings, discharge measurements, temperature records, and records for Gallatin River near Gallatin
Gateway. Stage-discharge relation affected by ice Oct. 28 to Nov. 6 and many days during period of
no gage-height record.
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East Gallatin River at Bozeman, Mont.

Location.- Water-stage recorder, lat. 45°42705", long. 111°01'40", in SE% sec. 31, T. 1
., R. 6 E., at highway bridge north of Bozeman, half a mile upstream from Bridger
Creek.

Drainage area.- 149 square miles.
Records available.- August 1939 to September 1947.

Extremes.- Maximum discharge during year, 1,070 second-feet June 10 (gage height, 6.06
— Teet), from rating curve extended above 600 second-feet; minimum discharge, 19 second-
feet Dec, 16 (gage height, 2.12 feet); minimum daily, 25 second-feet Jan. 15.
1939-47: Maximum discharge, that of June 10, 1947; minimum, 12 second-feet Dec. 9,
1944 (gage height, 1.88 feet}; minimum daily, 15 second-feet Dec. 23-25, 1944,

Remarks.- Records good except those for periods of ice effect or no gage-height record,
T which are fair. Many diversions above station. Some diurnal fluctuation caused by
mill above station.

Discharge, in second-feet, water ysar October 1946 to September 1947

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 44 59 62 b30 b45 b35 179 303 121 178 62 59
48 56 65 b30 bS50 *baQ 145 314 129 160 63 59
3 49 59 61 b30 bS50 b45 96 508 133 139 68 64
4 50 70 62 b30 bS5 b40 89 526 149 128 72 68
5 65 56 61 b35 58 b35 89 526 145 119 70 62
6 58 59 60 b40 59 b35 106 491 143 110 64 61
7 58 62 58 bdo bS5 b40 118 440 139 102 61 63
8 56 61 51 b35 bs0 43 99 440 186 96 56 65
9 58 61 50 b4o b40 43 105 440 327 91 53 70
10 60 56 51 b4s b4o 46 151 440 922 84 54 123
11 60 62 54 bS0 b45 44 137 457 700 84 61 92
12 62 59 *55 b4s b50 44 196 526 508 80 56 85
13 63 62 60 b4o 70 44 410 440 424 75 63 84
14 61 62 65 b30 63 47 537 389 408 70 83 80
15 58 65 63 b25 58 72 411 342 371 65 62 76
16 55 59 53 b30 58 148 214 a320 351 64 63 82
17 52 61 b45 b35 58 241 202 a300 368 61 64 108
18 56 78 b4o b4o 50 232 325 a280 328 63 2 1lo4
19 53 97 b50 b40 47 229 242 a260 289 70 59 100
20 53 b55 56 b40 48 237 314 a240 345 66 64 112
21 55 b40 52 b45 45 268 322 a220 342 63 67 100
22 59 bs0 52 b50 42 221 207 a200 316 62 66 92
23 66 76 50 b60 45 120 173 also 289 62 61 88
24 65 73 50 b70 45 92 167 156 278 63 58 82
25 66 69 48 82 40 73 169 143 238 65 61 80
26 84 70 52 47 b35 72 193 137 214 63 62 88
27 63 69 46 b45 b30 63 230 137 240 80 60 90
28 63 70 b40 bds b3o 66 281 131 252 56 61 79
29 61 76 b35 *b40 - 34 331 112 221 53 61 79
30 61 70 b30 b40 - 164 368 98 200 51 60 98

31 58 - b30 b40 - 159 - 90 - 83 87 -

Month ffggggg;s Maximum | Minimum Mean g:,‘f:_’_fei'"'
October...... . . 1,820 84 44 58.7 3,610
November 1,922 97 40 64.1 3,810
December. . 1,607 65 30 51.8 3,190
Calendar year 1946 ........... e 28,583 314 21 78.3 56,690
JARUBLY. v vttt e s 1,294 82 25 41.7 2,570
February .. 1,361 70 30 48.6 2,700
March. 3,122 268 35 101 6,190
April 6,606 537 89 220 13,100
May. 9,586 526 90 309 19,010
June 9,076 922 121 303 18,000
July.. 2,556 178 51 82.4 5,070
August. . 1,914 72 53 61.7 3,800
September. . .. 2,487 123 89 82.9 4,930
Water year 1946-47 ................... e 43,351 922 25 119 85,980

* Winter discharge measurement made on this day.
a No gage-helght record; discharge computed on basis of records for Bridger Creek near Bozeman.
b Stage-discharge relation affected by ice.
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Bridger Creek near Bozeman, Mont.
Location.- Water-stage recorder, lat. 45°42!'30", long. 110°58100", in NELSE: sec. 34, T.

., R. 6 E., 3 miles upstream from mouth and 3 miles northeast of Bozeman.

Records available,- January 1946 to September 1947,

Extremes.- Maximum discharge during year, 446 second-feet June 10 (gage height, 3.99
7 minimum discharge, 5.0 second- feet Jan. 28 (gage height, 1.06 feet).
1946~4’7- Maximum discharge, that of June 10, 1947; minimum daily, 2 second-feet
Jan, 27-30, 1946.

Remarks.- Records good except‘ those for periods of ice effect or no gage-height record,
wnich are fair. Small diversions above station for irrigation.

Discharge, in seccnd-feet, water year October 1946to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 5.8 13 12 a7 6.5 a7.5 39 165 99 60 19 alg
2 6.2 13 12 a7 b7 *7.6 34 185 99 58 19 a20
3 7.6 13 10 *p7 7.9 7.9 25 323 10l 55 21 30
4 7.2 13 10 7.5 7.9 7.8 a25 400 102 53 22 27
5 9.6 13 8.2 b7.5 8.2 6.8 a26 389 101 51 21 23
6 9.0 13 8.2 »7.5 14 6.8 a28 355 80 48 19 21
7 7.9 12 8.2 b7 15 6.8 a30 302 73 46 19 19
8 8.2 12 8.2 b7.5{ blo 7.2 a27 292 92 44 18 20
9 2.3 12 8.2 »7.5 b8 6.8 a30 292 179 43 17 20
10 9.6 12 8.2 8 8 6.5 39 272 400 41 18 33
11 9.0 12 8.2 b8 a9 6.2 32 252 252 41 20 31
12 9.6 17 *7.9 »7.5| all 6.0 52 234 183 40 20 26
13 2.6 17 11 7.2{ alé 6.0 151 234 168 39 21 21
14 9.3 17 18 6.5{ al5 8.0 145 234 150 37 18 20
15 9.3 12 17 6.8| al3 6.2 82 209 127 38 17 19
16 9.0 12| bl6 *7.2| al2 7.9 53 190 106 39 18 26
17 7.9 12| b1z 7.6| al2 32 58 182 116 35 17 28
18 7.9 12 b8 7.6 all 50 92 176 108 34 16 30
19 7.9 12 9 8.2| alo 80 77 171 95 32 18 30
20 7.9 10 14 7.9 a9 87 a90 154 109 30 17 32
21 9.3 8 14 7.8 alo 112 2100 145 94 29 17 29
22 11 8 14 7.6| alo 94 ag0 134 85 28 17 25
23 17 b9 13 7.6 alo 38 a7s 127 78 28 16 22
24 14 110 11 7.9( alo 25 68 118 82 26 16 21
25 16 b1l 9.3 7.6 a9 20 66 115 73 24 16 19
26 25 14 9.0 7.2 as 20 84 116 68 21 al7 18
27 17 14 9.0 7.2 a7.5 15 a80 121 78 19 alé 19
28 18 14 a8 6.5 a7.5 16 al00 108 74 17 als 17
29 14 12 a7.5 b6 - 26 al40 20 68 17 alé 15
30 13 12 a7 6 - 39 185 92 66 18 als 19
31 11 - a7 b6 - 37 - 85 - 18 als -
Runoff in
Hean aore-feet
October. .. 10.7 657
November. 12.4 736
December-. . . 10.4 837
Calendar year 1946 28.0 20,300
January. . . . 225.2 8.2 6 7.28 447
February. . 282.5 16 6.5 10.1 560
Maroh. . 780.8 112 6 25.2 1,550
April . 2,101 185 25 70.0 4,170
May. 6,260 400 8s 202 12,420
June 3,506 400 66 117 6,950
July.. 1,109 60 17 35.8 2,200
August. . 551 22 15 17.8 1,090
September................. e 696 33 15 23.2 1,380
Water year 1946-47 ...................... 16,534.7 400 6 45.3 32,800
* Winter discharge measurement made on this da,

ay .
a No gage-helight record; discharge computed on basis of weather records and records for kast Galla-
tin River at Bozeman.
b Stage-discharge relation affected by ice.
Note.- Once-daily staff-gage readings only Nov. 1 to Dec. 11.
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Hyalite Creek at Hyalite ranger station, near Bozeman, Mont.

Location.- Water-stage recorder and concrete control, lat. 45°34', long. 111°03', in NE}
sec. 23, T. 3 8., R, 5 E., 74 miles south of Bozeman and 20 miles upstream from mouth.

Drainage area.- 45 square miles,

Records available.- September 1934 to September 1947.

August 1895 to Qctober 1900 and

0 September 1903, published as Middle Creek near Bozeman {fragmentary).

Average discharge.- 13 years, 54.4 secon

d-feet.

Extremes.- Maximum discharge during year, 347 second-feet June 9, 10 (gage height, 2.91
Teet]; minimum discharge, 10 second-feet Feb. 7, 18 (gage height, 1.58 feet).
1895-1900, 1902-3, 1934-47: Maximum discharge observed, 956 second-feet June 14,
1898; minimum discharge, 0.4 second-foot Peb. 2, 1939 (gage helght, 1.16 feet).

Remarks.- Records fair except those for periods of ice effect or no gage-height record,

which are poor.

Discharge, in second-feet, water year October 1946 to September 1947

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug Sept
1 26 37 b25 bl2 b20 al5 als 81 174 160 78 50
2 32 31 b28 bl2 b20 *b17 al7 127 223 167 85 49
3 30 34 31 blz b25 alg alé 228 223 192 83 60
4 30 32 28 bl2 34 al7 als 261 219 219 81 56
5 32 35 26 bl3 15 als hl3 261 200 228 78 52
6 32 36 26 bis 15 alé 18 270 196 232 79 49
T 31 34 26 bl7 14 al7 17 274 188 244 69 47
8 31 31 26 bl16 b13 hl8 18 291 236 252 67 50
9 31 32 32 b15 b13 al8 17 314 305 257 62 50

10 31 37 29 bl6 b13 al7 18 309 342 244 62 7%

11 31 31 26 bis 13 als 22 300 287 236 64 62
12 31 28 *26 bls bl5 alé 32 248 248 213 6z 59
13 31 36 26 bl8 21 al6 36 228 228 203 64 S8
14 34 47 25 b15 16 al6 31 211 236 174 59 56

15 32 30 25 b13 16 hié 32 196 232 160 59 52
16 31 39 23 b13 16 alé 42 192 244 160 59 54
17 28 44 bls bl3 16 al? 36 196 265 153 56 64
18 31 31 bl bl4 15 als a35 196 265 146 54 60
19 30 29 bl3 bl4 16 al8 h34 196 274 hi43 54 59

20 31 25 bl4 bl4 16 al7 aso 188 319 al30 56 58

21 34 b2e2 bls bis 16 al6 a70 177 305 124 54 56
22 36 b25 b20o bl16 16 hl4 aSo 170 265 1is 53 56

23 42 35 b25 18 16 ald a4s 160 219 112 52 56
24 37 35 b25 18 15 al4 a43 150 207 106 52 83
25 42 30 25 18 16 15 a4s 153 211 99 52 52
26 43 28 b25 31 bl5 15 heg 170 223 94 52 56
27 37 26 20 b28 b13 15 a70 188 244 88 50 42

40 26 bls a2s b13 *15 72 174 236 81 50 54

29 39 28 bl3 *b23 - hiS 83 156 207 79 50 58
30 37 26 b13 b22 - alé 83 143 177 78 49 60
31 35 - b1l2 20 - al7 - 163 - 72 50 -

Second- s 5 Runoff in
Month foot-days Maximum Minimum Mean acre—feet

October......... ... ... . ... 1,038 43 26 33.5 2,060

November. . . . 960 47 22 32.0 1,900

December..................oiiiiiiiiainnn, 693 32 12 22.4 1,370
Calendar year 1946 ...................... 20,810 210 12 57.0 41,280

525 31 12 16.9 1,040

462 34 13 16.S 916

501 19 14 16,2 944

1,147 83 13 38.2 2,280

6,371 314 81 206 12,640

7,198 342 174 240 14,280

4,970 257 72 160 9,860

1,895 85 49 61.1 3,760

1,667 79 42 55.6 3,310

Water year 1946-47 ...................... 27,427 342 12 75.1 54,410

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated, or computed on

River at Bozeman.
b Stage-discharge relation affected by ice.
h Computed from staff-gage reading.

basis of records for Easi Gallatin
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Broadwater East Canal near Toston, Mont.

Location.- Water-stage recorder and concrete control, lat. 46°09', long. 111°26', in sw%
sec. 81, T. 5 N., R. 3 E., iZ miles downstream from point of diversion and 3 miles
southeast (corrected) of Toston.

Records available.- May 1941 to September 1947.
Remarks.- Records fair. Canal diverts water from Missouri River for irrigation of land
T vicinity of Toston.

Monthly discharge, in second-feet, water year October 1946 to September 1947

Runoff in

Month Maximum Minimum Mean acre-feet
October...coiiicieiarnrenannnnn [ ) 0 0
cevecanas ceeane 0 o} (o] o
December. . uversrroneanrasanaans [} [} o o

______ R AR (U U (NN
Calendar year 1946........... 240 [} 57.7 41,740
JANUBLY . evtvennerannennnrananen 0 [ 0 0
o [} o [}
o] o] o o}
[ [ 0 0
157 o} 60.2 3,700
156 (] 61.1 3,630
222 36 152 9,320
188 98 159 9,760
September. 112 o 56.4 3,360
Water year 1946-47........... 222 0 41.1 29,770
Broadwater West Canal near Toston, Mont.
Location - Water-stage recorder, lat, 46°09', long. 111°28', in NW sec. 6, T. 4 N, 3

g 2 2 miles downstream from point of diversion and 3 miles southeast (correctedi of
oston.

Records available.- May 1941 to September 1947.

Remarks.- Records fair. Canal diverts water from Missouri River for irrigation of land
T vicinity of Toston.

Monthly discharge, in second-feet, water year October 1946 to September 1947
Month Waximumn | Mintmum | Mean | Haroff i
October....ccoeiirnaraneannanasns 0 o o o
November tenescrsesncnne o] o] o] o
DECEmMbET e e vereravarascanssrcnsans ] [ [ [
Calendar year 1946..... PR .e 32 o} 7.74 5,602
JENUAPY s e cvetersassearsasansassane [+] o] o} 0
o} o} o} [o]
o] [} 0
16 0 1.19 71
37 14 25.2 1,550
26 0 11.8 704
JUl¥eonenonanans .. 45 [o] 19.7 1,210
AUUSt...n... . 32 19 25.7 1,580
September.....ccveuiecrnneronsoans 31 o 13.6 811
Water year 1946-47............. 45 o 8.19 5,930
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Prickly Pear Creek near Clancy, Mont.

Location.- Water-stage recorder, lat. 46°31!, long. 111°57', in SWi sec. 23, T. 9 N.,
A ., 100 feet upstream from bridge on U. S. Highway 91, 2% miles downstream from
Lump Gulch Creek, 4 miles north of Clancy, and 7% miles southeast of Helena.

Records avallable.- October 1945 to September 1947.

July 1908 to April 1909 (gage

8 only prior to January 1909) at site 13 miles upstream, and July 1910 to

elg]
September 1916 and July 1921 to August 1933 at site 2% miles upstream.

records in earlier years.

Few winter

Extremes,- Maximum discharge during year, 333 second-feet June 9 (gage height, 4.50 feet);
minimum daily, 14 second-feet Mar, 4-6.

1908-9, 1910-16, 1921-33, 1945-47:

Maximum discharge observed, 492 second-feet

June 3, 1927; minimum, 4.0 second-feet (revised) Jan. 23,
Revisions.- The minimum discharge for water year 1946 has been revised to 4.0
second-Teet Jan. 23 (gage height, 0.70 foot), ice jam upstream, superseding figure

published in Water-Supply Paper 1056.

1946.

Remarks.- Records falr except those for periods of ice effect or no gage-height record,
T which are poor. Several diversions above station for irrigation.

Discharge, in second-feet, water year October 1946 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 22 17 16 83 126 140 106 31 26
2 25 18 16 56 130 155 99 33 24
3 30 20 16 54 198 160 95 35 25
4 28 20 14 52 220 150 88 35 26
5 27 20 114 49 232 140 83 34 25
] 28| 20 14 48 220 129 80 33 25
7 27 19 15 49 232 130 16 32 24
8 26| 30 25 22 18 16 50 237 135 74 31 24
9 26 18 20 50 249 249 71 31 24
10 25| 18 b26 52 232 303 68 30 27
i1 24 26 *b28 50 204 249 70 29 27
12 25 40 27 50 182 226 70 29 26
13 25 40 30 57 171 215 70 29 25
14 25 39 36 72 171 226 65 28 24
15 25 b38 bS0 77 155 210 60 28 25
16 25 24 23 b34 b80 69 145 198 55 28 39
17 25 22 24 b30 100 72 140 220 50 28 45
18 26 24 25 b28 94 82 140 2286 45 28 42
19 26 b28 25 26 #80 83 135 210 40 28 41
20 26 *b35 25 b25 73 88 145 210 40 34 42
21 26 b30 26 b24 73 89 140 198 40 35 45
22 29 26 28 24 70 83 135 182 40 35 45
23 35 25 28 *b29 b24 62 77 123 171 45 33 45
24 34 30 b28 b22 55 78 117 155 45 31 43
25 33 28 b28 b18 50 77 116 140 40 30 39
26 44 24 b28 bl7 49 81 117 135 38 29 37
42 22 b24 16 45 97 130 145 36 29 36
35 22 20 16 47 106 125 140 54 28 36
29 36 22 18 - 50 124 113 125 32 27 35
30 33 22 16 - 54 140 106 113 30 27 44
31 30 - 22 18 - 53 - 110 - 29 26 -
Second- 4 Runoff in
Month foot-days | Meximum | Minimum Mean aore-feet
Ootober. ... ... ..o i e 893 44 22 28.8 1,770
- - 27.5 1,640
25.3 1,560
Calendar year 1946 ...................... 10,474.6| 72| 8.8 28,7 20,800
January.......... 713 29 16 23.0 1,410
February. . . 675 40 16 24,1 1,340
March 1,373 100 14 44.3 2,720
April 2,165 140 48 72.2 4,290
May. . 4,996 249 106, 161 9,910
June. . 5,385 303 113 180 10,680
July.. 1,814 106 29 58.5 3,600
August. . 944 35 26 30.5 1,870
Septsmber 991 45 24 33.0 1,970
Water year 1946-47 21,558 303|- 14 59.1 42,760

¥ Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.

Note.- No gage-height record oct. 2-17, Oet. 30 to Dec. 18, Dec. 23 to Jan. 22, Jan. 29 to Feb. 14,
Feb, 27 to Mar. 9, July 4 to Aug. 30; discharge computed on basis of occasional staff-gage readings,
weather records, and records for Boulder River near Boulder.
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Tenmile Creek near Rimini, Mont.

Location.- Water-stage recorder and Cippoletti weir, lat. 456°32!, long. 112°15¢,

79

in NE}

sec. 20, T. 9 N., R. 5 W., at Moose Creek ranger station, 500 feet upstream from Moose
Creek and 3 miles north of Rimini,

Drainage area.- 34 square miles.

Records available.- March 1915 to September 1947.

Average discharge.- 17 years (1916-18, 1920-21, 1923-24, 1934-47), 18.2 second-feet.

Extremes.- Maximum discharge during year, 412 second-feet May 8 (gage height, 3.17 feet);
minimum, 0.2 second-foot Sept. 7 (gage height, 1,02 feet).
1915-47: Maximum discharge, 948 second-feet May 15, 1917 (gage height, 4.87 feet,
present site and datum but different control); no flow at times.

Remarks.- Records good except those for periods of ice effect or no gage-height record,

WhICh are poor. Flow regulated by reservoir on tributary above station,

for irrigation and for water supply of Helena.

Discharge, in second-feet, water year October 1946 to September 1947

Diversions

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 2.7 21 4.3 b2 1.4 3.1 8.3 1lo7 61 32 1.0 0.8
2 7.0 17 4.8 bl.5 2.0 3.1 8.8 147 67 24 .9 o4
3 8.5 16 4.6 1.5 1.6 2.8 8.8 236 72| a2l .8 .6
4 5.4 15 3.7 b2 1.5 2.8 8.8 263 63| alg .8 .5
5 4.6 15 3.7 b2.5 *2.2 2.3 8.3 274 51| al8 -7 .3
6 4.6 13 3.5 b3 1.3 2.4 7.8 263 50 alsé .7 ]
7 4.1 13 3.0 b3 .8 2.5 7.4 280 45| als -6 -3
8 4.1 12 3.7 b3.5 .4 2.5 7.8 301 56| al4 .6 4
9 3.7 11 3.8 b3.5 b.4 2.5 8.3 280 188| al3 .6 .4

10 3.8 11 a4.5 3.5 b.5 2.7 8.3 209 218f al4 .6 .6

11 3.5 9.2 a5 3.5 bl *2.7 7.8 168 213{ alS .8 .3

12 4.1 4.6 a4.5 b3 1.9 2.4 8.8 144 181| alz .6 .3

13 3.8 8.2 a4.5 b2.5 1.9 2.5 14 137 171 alo .7 .3

14 4.1 8.3 a6 al.s 1.4 2.5 26 124 165 ag .6 .3

15 3.4 9.2 a6 al 1.2 3.0 32 115 127 a8 1.0 .3

16 3.0 6.0 a5 al .8 2.4 30 111 113 a7 .6 1.8

17 b2.5 11 ad bl.5 1.2 3.1 34 100 118 a6 -5 1.7

18| *b4.5 9.6 a4.5 b2 .6 4.6 40 94 100 as .5 1.6

19 b 4.6 a b2 .6 5.4 45 94 84 a4 4 1.3

20 5.4 4.9 *6.5 b2.5 .5 6.2 53 94 82 as.5 .7 1.3

21 9.6 5.4 5.7 b2.5 .5 7.4 51 84 90 a3 1.7 2.3

22 12 8.3 5.2 3 .6 9.2 46 74 74 a3.5 1.7 3.1

23 18 12 3.7 3.5 .6 8.3 44 67 66 3.5 1.0 2.8

24 15 11 3.5 3.7 .6 6.5 42 83 58 2.7 1.C 2.2

25 41 9.2 3.7 3.1 7 8.0 41 80 51 2.3 .8 1.7

26 54 7.0 3.5 1.3 1.0 6.2 Lol 63 S3 2.7 1.3 1.6

27 41 5.7 3.0 bl 1.9 5.7 69 63 56 2.2 4.5 1.3

28 35 3.5 b2 bl 3.8 6.0 88 54 50 1.3 .9 1.2

29 29 3.7 b2 bl - 7.0 113 47 45 1.0 .4 1.3

30 26 3.7 b2.2 bl - 8.3 118 44 38 1.0 -5 2.0

31 23 - b2.5 b.8 - 8.8 - S0 - 1.0 1.5 -

Second- ; Runoff in

Nonth foot-days | Meximum | Minimum Mean acre-feet
2.5 12.5 770

3.5 9.57 569

2 4.11 253

o 8.57 6,200

.8 2.21 136

.4 1.17 65

2.3 4.45 279

7.4 34.5 2,050

44 136 8,350

38 93.5 5,570

290.7 1.0 9.38 577

28.8 4 .93 57

33.3 3 1.11 66

Water year 1946-47 ........... e 9,448.9 301 3 25.9 18,740

* Winter discharge measurement made on this day.
a No gage-height record; discharge computed on basls of weather records and records for Tenmile

Creek near Helena.

b Stage-discharge relation affected by ice.



80 PRICKLY PEAR CREEK BASIN
Tenmile Creek near Helena, Mont,

Location.- Water-stage recorder and concrete control, lat. 46°38' long., 112°05', in SEY
sec. 22, T. 10 N., R. 4 W., opposite Broadwater Hotel 11 miles west of Helena and 23
miles upstream £rom Sevenmile Creek.

Drainage area.- 103 square miles.

Records available.- July 1908 to September 1947.

Average discharge.- 34 years (1909-19, 1920-24, 1925-28, 1929-33, 1934-47), 26,5 second-
Teet.

Extremes.- Maximum discharge during year, 449 second-feet June 9 (gage helght, 3.38

minimum, 0.3 second-foot Aug. 8, ‘9.
1908 47: Maximum discharge, 865 second-feet May 28, 1917, June 11, 1927; maximum
gage height, 6.58 feet June 11, 1927, datum then in use; no f‘low at times

Remarks.- Records good except those for periods of no gage-height record, which are poor.
Diversions above station for irrigation and for water supply of Helena.

Discharge, in second~feet, water year October 1946 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. JMay June July Aug. Sept.
1 7 28 17 16 8.3 9.8 26 133 67 50 1.8 1.6
2| 12 26 18 14 13 9.3 27 165 84| 45 1.9 1.6
3 1 23 18 15 9.3 8.8 27 255 93 40 1.7 2.1
4 9 24 17 16 12 8.3 25 276 86 30 1.6 1.9
5 8 22 17 16 13 8.3 24 276 ¢ 25 1.6 1.6
6 7 21 17 16 12 8.8 23 286 &2 23 2.5 1.2
7 6.5 22 16 16 7.3 9.3 23 290 62 21 1.2 1.1
8 6 21 17 16 5.7 9.8 24 286 76 19 .6 1.1
9 5.5 20 17 15 6.1 9.5 24 286 314 18 .9 1.1

10 5 20 18 15 5.7 9.5 23 235 348 19 10 1.3

11 S 18 19 16 6.9 9.8 23 194 297 21 21 1.3

12 4.8 | 13 18 16 15 9 22 170 232 18 18 1.2

13 4.5 | 13 18 | 13 33 9 28 151 232 16 14 11

14 6.1 16 20 11 17 9 52 141 229 14 12 1.2

5] 13 16 20 | 11 14 10 65 124 182 | 12 9.8 1.3

16| 10 9.8 19 1a 12 9 56 117 159 11 9.8 3.8

17 6.4 16 18 | 14 9.8 | 15 56 110 167 10 11 6.1

18 8.8 16 18 | 14 8.3 | 25 62 106 143 9 16 4.8
19| 12 6.4 19 13 6.9 | 27 67 97 119 8 12 4.5

20f 10 5.1 21 13 7.8 25 82 99 112 8.5 11 5.1

21| 12 6.4 20 13 7.8 27 84 84 121 6 5.1 6.9

221 16 12 19 12 7.8 | 30 76 76 110 7 .4 8.8

23( 25 21 18 18 16 29 65 67 99 7.3 1 8.8

24) 20 21 17 | 24 15 24 61 62 86 6.9 1 8.8

25| 33 22 17 16 7.3 | 20 60 56 78 5.4 1 6.4

26| 67 20 17 14 6.9 21 72 55 80 4.8 1.4 6.1

48 19 17 11 7.8 | 20 93 58 85 4.3 1.8 5.4

28| 41 17 16 8.3 9.3 | 21 117 53 75 3.8 1.¢ 4.5

37 17 16 9.8 - 23 143 45 70 3.0 .9 4.5
30| 34 17 16 8.8 - 27 162 36 60 2.8 1.1 4.5
31| 29 - 16 7.8 - 27 - 38 - 2.2 1.2 -
Month (Second- | Mextaun | Miniwmum | Mean | ZunofIia
519.6 67 4.5 16.8 1,030
528.7 28 5.1 17.6 1,050
551 21 16 17.8 1,090
13.1 9,460
14.0 858
10.8 597
16.4 1,010
56.4 3,360
143 8,780
134 8,000
15.2 9
5.64 347
3,66 218
Water year 1946-47 ...................... 13,747.6 348 .4 37.7 27,270

Note.- No gage-lieight record Oct. 1-11, Nov. 24 to Dec. 30, Mar. 9-18, June 26 to July 22; dis-
charge computed on basis of a few staff-gage readings, recorded range ln stai'e, weather records,
and records for statlon near Rimini.




DEARBORN RIVER BASIN 81

Dearborn River near Clemons, Mont.

Location.- Water-stage recorder, lat. 47°17'30", long. 112°27'00", in SELSEL sec. 23, T.
T8N., R. 7 W., 300 feet upstream from highway bridge, half a mile southeast of former
Xost office of Clemons, 2 miles downstream from Falls Creek, and 14 miles south of

ugusta.

Dralnage area,- 122 square miles.

Records available.- April 1921 to September 1923, July 1929 to September 1932, March 1934
To September 1947. May 1908 to December 1911 at site half a mile upstream from Falls

Average discharge.- 15 years (1921-22, 1929-30, 1934-47), 102 second-feet.

EXtremeés.- Maximum discharge during year, 975 second-feet May 10 (gage height, 3.70 feet);
minimum, 21 second-feet Sept. 12; minimum gage height, 1.20 feet Jan, 28.

1921-23, 1929-32, 1934-47: Maximum discharge, 2,490 second-feet June 13, 1943; maxi-

mum gage height, 5.58 feet June 7, 1934; minimum discharge, 7.4 second-feet Qct. 22,
23, 1936 (gage height, 0.64 foot).

Remarks.- Records good except those for periods of no gage-height record, which are fair.
Séveral diversions above station.

Rating tables, water year 1946-47 (gage height, in feet,
and discharge, in second-feet
(Shifting-control method used Apr. 29 to May 8)

Oct. 1 to May 8 May 9 to Sept. 30
1.3 33 2.2 266 1.25 22 2.0 173
1.4 48 2.5 369 1.3 26 2.3 262
1.5 67 2.8 510 1.4 40 3.0 565
1.6 90 3.2 740 1.5 56 3.65 942
1.8 145 3.5 930 1.7 98
Disoharge, in s.econd-reet, water year October 1946 to September 1947
Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 56 166 100 aso 52 46 128 526 391 £209 37 34
2 78 160 103 a7’s 58 50 130 609 408 £192 37 32
3 85 148 103 a76 50 46 136 910 399 £178 36 30
4 83 145 103 78 54 42 133 910 378 £168 36 30
5 81 142 lo0 76 54 40 128 904 366 £151 34 29
6 81 139 98 78 52 a40 122 770 366 144 34 24
T 78 136 98 78 44 a4l 119 752 353 144 33 23
8 78 133 95 78 42 a45 116 788 357 141 32 23
9 78 130 95 81 40 46 116 942 534 136 30 23
10 76 128 93 78 45 46 116 910 642 134 30 22
11 74 125 95 76 48 g0 113 790 620 129 29 22
1 74 113 88 74 54 50 116 686 587 124 29 22
13 76 111 85 £65 59 50 130 614 565 117 30 22
14 78 111 95 f48 59 48 163 570 549 115 29 22
15 81 111 119 £38 58 58 193 523 493 112 27 22
16 78 100 allo 52 54 67 202 488 458 108 26 26
17 78 100 al00 63 54 69 220 463 458 120 26 43
18 83 108 alo2 65 54 74 244 444 458 129 25 46
19 90 108 al0o5 67 52 78 272 421 458 124 25 48
20 S0 108 203 65 52 85 292 421 430 108 25 51
21 95 108 103 87 52 95 301 449 387 103 a2s 54
22 106 108 98 €9 50 108 282 416 349 100 a28 58
23 111 128 100 69 50 111 263 382 328 87 250 62
24 111 133 98 69 48 111 247 366 317 85 hSo 66
25 181 133 98 67 44 108 241 391 314 83 249 66
26 260 133 95 65 39 los 257 430 302 78 a48 64
27 232 133 93 52 38 106 318 483 282 76 248 62
28 214 122 a8o 34 42 103 455 435 262 74 ad7 62
29 199 113 a80 40 - 108 582 387 243 58 46 60
30 187 111 ad2 44 - 116 582 340 22¢ 40 48 58
21 178 - 285 58 - 122 - 361 - 39 42 -
Second- 5 Runoff in
Month foot-days Maximum Minimum Mean aore-fest
tober............... 3,450 260 56 113 6,840
ggv:mgsr.. N . 5:744 166 100 125 7,430
DOCEMDOL . . ..ottt 3,002 119 80 96.8 5,950
85.3 61,740
85.3 4,020
45.9 2,770
73.2 4,500
224 13,320
577 35,470
409 24,350
116 7,150
35.2 2,160
40.2 2,390
Water year 1946-47 .................. ... 58,666 942 22 161 116,400

a No gage-height record; discharge computed on basis of weather records and records for gate
operation at upstream diverslon.

f Computed on basis of partly estimated gage-height record.

h Computed from staff-gage reading.



82 DEARBORN RIVER BASIN

Dearborn River near Cralg, Mont.

Location.- Water-stage recorder, lat. 47°12', long. 112°05°', SEg sec. 27, T. 17 N., R. 4

., at highway brldge, 5 miles downstream from South Fork, 1
rected) of Craig, and 12 miles upstream from mouth.

welght gage at same site and datum.

Records avallable.- October 1945 to September 1947.

miles northwest (cor-
Prior to Oct. 1, 1946, wire-

Extremes.- Maximum discharge during year, 1,400 second-feet May 3, from rating curve ex-
tended above 800 second-feet; maximum gage height( 7.97 feet Mar. 15 {backwater from

ice); minimum discharge, 26 second-feet Sept. 15

gage height, 3.11 feet).

1945-47: Maximum discharge, that of May 3, 1947; maximum gage height, that of
Mar. 15, 1947; minimum observed, 15 second-feet Aug. 23, 25, 26, 1946; minimum gage

height observed, 3.01 feet Sept. 5, 1946.

Remarks.- Records good except those for periods of ice effect, which are poor.

dIversions above station.

Discharge, in second-feet, water year October 1945

tc September 1947

Several

Da, Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 75 214 167 127 82 85 221 894 469 254 s2 39
2 130 203 160 120 82 90 228 869 483 232 48 35
3 137 193 160 122 84 %0 241 | 1,300 476 207 47 35
4 126 187 160 124 85 8S 232 | 1,300 469 190 46 33
5 121 184 157 125 90 80 221 | 1,300 441 182 46 32
6 121 182 154 125 85 80 214 | 1,130 427 173 46 29
7 117 182 152 125 80 83 207 { 1,060 406 170 44 27
8 115 179 150 125 75 85 203 | 1,040 455 170 40 27
9 115 176 147 125 80 a8 196 | 1,220 652 162 38 27

10 119 170 144 125 85 90 190 | 1,220 946 152 38 27

11 113 173 145 115 90 100 190 | 1,070 912 157 37 29

12 115 162 140 95 93 120 187 937 844 154 42 28

13 115 157 140 80 95 200 196 827 787 142 46 27

14 115 *152 145 65 92 300 245 771 763 137 37 28

15 121 154 150 *57 90 500 325 699 683 128 34 27

16 119 150 145 75 a8 400 361 645 630 126 33 36

17 119 140 140 100 a5 *285 373 608 822 130 33 50

18 119 135 145 110 81 245 406 578 800 144 31 66

19 126 130 160 | #*112 83 207 469 540 600 147 29 70

20 130 125 175 110 86 196 518 540 562 135 32 77

21 133 125 190 110 90 210 578 585 504 126 36 89
22 142 135 196 110 90 241 548 548 462 121 33 84
23 142 145 184 108 88 258 490 483 420 113 33 84
24 147 160 182 106 as 232 462 441 399 13 45 a4
25 160 170 176 105 80 218 434 455 373 106 47 84
26 285 175 176 100 75 214 441 504 367 100 48 84
27 285 180 160 95 75 203 518 578 337 96 47 84
28 258 175 130 90 80 190 715 548 349 91 45 30
29 241 170 125 a5 - 190 946 483 300 84 44 78
30 228 170 127 a0 - 207 996 427 266 68 44 78

31 221 - 130 75 - 218 - 420 - 57 46 -
Seccnd- < Runoff in
Month foot-days | Maximum | Minimum Mean acre-feet

October............... . 4,610 285 75 149 9,140

November 4,953 214 125 165 9,820

December. . 4,812 196 125 155 9,540

46,614 1,170 15 128 92,450

3,226 127 57 104 6,400

2,374 95 75 84.8 4,710

5,790 500 80 187 11,480

11,551 996 187 385 22,910

24,020 1,300 420 775 47,640

16,004 946 266 533 31,740

4,367 254 57 141 8,660

1,267 52 29 40.9 2,510

1,578 89 27 52.6 3,130

Water year 1946-47 .................on.s 84,552 1,300 27 232 167,700

* Winter discharge measurement made on this day.

Note.- Stage-discharge relation affected by ice Nov. 16-30, Dec. 11-21, Dec. 29 to Mar. 16.



SMITH RIVER BASIN 83
Newland Creek near White Sulphur Springs, Mont.

Locatlon.- Water-stage recorder and artificial control, lat. 46°44', long. 110°50!, near
Tine between secs. 9 and 10, T. 11 N., R. 7 E., 13 miles north of White Sulphur Springs
and 15 miles upstream from mouth.

Records avallable.- October 1945 to September 1947,

Extremes.- Maximum discharge during year, 18 second-feet May 6 (gage height, 2.18 feet);
minimim recorded, 0.4 second-foot Dec. 18, but may have been less during period of no
gage-height record.

1945-47: Maximum discharge, that of May 6, 1947; minimum, that of Dec. 18, 1946.

Remarks.- Records fair except those for periods of ice effect or no gage-height record,

WHICh are poor. Small diversion above station for irrigation. Diversion from Sheep
Creek enters a quarter of a mile downstream,

Discharge, in second-feet, water year October 1946 to September 1947

Day} Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 1.8 0.7 1.4 7.7 5.4 6.1 3.3 2.4
2 2.1 b.7 1 1.1 1.4 8.8 5.2 5.8 3.2 2.3
3 2.0 b.7 D 1.4 12 5.1 5.7 3.1 2.4
4 1.9 .8 *1.2 1.4 16 4.8 5.8 3.1 2.4
5 1.9 b.§ 1.3 18 4.7 5.6 3.2 2.2
6 1.9 1.7 b.8§ 1.3 18 5.0 5.3 3.1 2.1
7 1.9 .S 1.4 17 4.8 5.4 3.1 2.1
8 2.0 1.0 1.5 16 5.8 5.3 3.1 2.1
9 2.0 + 9 1.5 15 7.7 5.0 3.0 2.1

10 2.0 *.9| 1.1 1.8 14 9.7 4.8 3.0 2.1

11 2,0 .8 1.7 12 12 5.0 3.0 2.1

12 2.0 *1.2 . 1.9 11 12 4.7 3.0 2.0

13 2.0 1.3 .9 2.0 10 12 4.5 2.9 1.8

14 2,2 1.7 b.§ 2.1 9.3 11 4.4 2.8 2.1

15 2.2 1.1 2.2 7.9 11 4.4 2.8 2.2

1.3 1.0

16 2.2 1.0 2.2 7.2 10 4.3 2.8 2.9

17 2.2 1.9 2.3 6.6 10 4.2 2.8 2.6

18 2.4 | 2.4 6.0 9.2 4.0 2.7 2.6

19 2,0 <9 2.4 5.8 9.2 4.0 2.7 2.6

20 2.1 1.9 2.5 7.2 9.0 3.9 2.9 2.7

1.2

21 2.2 1.9 2.6, 7.2 8.3 4.0 3.0 2.6

22 2.2 1.9 2.6 6.9 7.7 4.3 2.9 2.4

23 2.2 1.9 1.9 2.6 6.7 7.5 4.3 2.7 2.2

24 2.2 1.9 2.7 6.4 7.1 4.0 2.7 2.1

25 2.4 1.0 2.8 6.0 7.0 3.8 2.6 2.1

26 2,3 1.0 1.2 3.0 6.1 7.1 3.7 2.6 2.2

27 2.2 <9 1.2] 4.0 6.1 7.1 3.5 2.5 2.1

28 2.3 b.7 1.3 5.0 5.8 6.8 3.3 2.5 2.1

29 2.2 b.7 - 1.3 6.6 5.5 6.6 3.3 2.5 2.1

30 2,0 b.7 - 1.4 7.4 5.4 6.3 3.2 2.5 2.1

31 1.6 - .7 - *1.4 - 5.5 - 3.3 2.5 -

Second- i 3 Runoff in
Month foot-days Maximum Minimum Mean acre-fest
October. . 64.6
November. 39.0
December. . .. 32.4
T41.7
28.4 .
28.0 -
36.4 -
75.2 1.3
293.1 5.4
235.1 4.7
138.9 6.1 3.2
88.6 3.3 2.5
..... e 67.9 2.9 1.9 2.26 135
Water year 1946-47 .. .. ... ............ 1,127.6 18 - 3.09 2,240
* Winter discharge measurement made on this day.

b Stage-discharge relation affected by ice.

Note.- No gage-height record Oct. 29 to Dec. 11, Jan. 15 to Apr. 28; discharge computed on basis of
2 discharge measurements, weather records, and records for Sheep Creek near White Sulphur Springs.

871368 0 - 50 -7



84 SMITH RIVER BASIN
Sheep Creek near White Sulphur Springs, Mont.

Location.- Wire-weight gage, lat. 46°46', long. 110°48¢, in SWiSE: sec. 26, T. 12 N., R.
., 7 miles upstream from Moose Creek and 16 miles north of White Sulphur Springs.
Drainage area.- 35.5 square miles.

Records avallable.- July 1941 to September 1947.

Extremes.- Maximum discharge observed during year, 263 second-feet May 9 (gage height,
T 4.68 teet); minimum observed, 5.2 second-feet Mar. 14 (gage helght, 1.92 feet).
1941-47: Maximum discharge observed, 356 second-feet May 26, 1942 (gage height,
about 5.1 feet, present datum); minimum daily, 8.5 second-feet Jan. 18-20, 1943.

Remarks.- Records fair. Gage read once daily, oftener during high stages. Several small
diversions above station.
Ratin% tables, water year 1946-47, except periods of ice effect

gage height, in feet, and discharge, in second-feet
(Shifting—control method used Oct. 1 to Nov. 5, Apr. 26 to May 5)

Oct. 1 to Apr. 25 Apr. 26 to Sept. 30
1.9 4.5 2.3 16 3.C 65
2.0 7.8 2.4 21 3.5 112
2.1 12 2.5 27 4.0 170
2.2 17 2.7 41 4.7 266
2.4 29
Discharge, in second-feet, water year October 1946 to September 1947
Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 19 19 12 b9 10 8.5 1z 86 103 65 28 18
2 19 19 12 b8 10 b8.5 12 88 98 63 27 17
3 20 19 12 b8 11 *b8.3 1z 109 95 63 30 20
4 20 19 13 b9 10 b8 11 134 91 63 29 20
5 19 18 12 b9 11 .8 9.1 154 88 54 29 18
6 19 17 11 b10 9.5 7.8 10 166 88 43 27 18
7 19 17 9.1 1 b9 7.8 10 223 84 37 25 16
8 18 17 8.6 11 b8 7.1 11 240 109 28 25 16
9 18 18 n 1c b8 6.8 12 263 157 57 25 16
10 18 16 14 *11 b9 6.2 12 26C 151 54 25 16
11 19 16 13 11 b9 6.2 14 251 142 49 25 16
12 18 16 |*b13 10 9.9 5.5 16 223 141 49 27 16
13 18 16 | bl3 9.5 pie] 5.5 18 222 150 47 26 16
14 18 18 13 b8 9.9 5.2 28 205 141 47 23 17
15 18 18 12 b7 c 5.5 27 19s 134 43 23 18
16 19 16 | bll b7.5 9.5 6.8 23 191 130 43 22 19
17 17 16 | ble b8 2.9 7.1 25 193 127 43 20 20
18 18 16 | blo b10 9.1 7.8 25 191 125 41 21
19 16 14 | p1l 11 9.5 7.8 28 182 107 40 20 22
20 16 14 12 12 9.5 9.5 32 174 104 40 25 22
21 17 14 1z 12 9.5 9.5 27 164 98 38 26 23
22 18 17 14 12 9.9 9.5 25 157 94 36 22 23
23 21 19 13 12 9.5 9.9 22 152 95 42 2c 22
24 15 13 12 b9 9.5 20 145 99 35 20 22
25 28 15 12 12 b9 9.5 21 140 100 33 19 20
26 35 17 12 11 8.5 1 37 138 98 31 18 18
27 31 16 1 pis] b8.5 9.9 59 128 83 28 18 18
28 24 16 11 b8 b8.5 11 70 124 79 27 18 16
29 18 14 | bplC b8 - 12 71 116 74 26 18 16
30 16 13 b9 b9 - 12 80 110 71 26 19 16
3 12 - b9 9.5 - 1 - 108 - 30 19 =
Month Seoond- Maximum | Minimum Mean ?;::f g.g
Ootober. . 19.7 1,210
November. . . 16.5 982
11.8 71
33.6 24,350
9.85 606
9.44 524
8.31 511
26.0 1,550
169 10,37¢C
109 6,4
42.6 2,620
August.... . . 23.2 1,420
September................. .o i, §56 23 1e 18.5 1,100
Water year 1946-47 ...................... 14,150.0 263 5.2 38.8 28,060

* Winter discharge measurement made on this day.
b Stage-discharge relation affected by ice.



SUN RIVER BASIN 85
North Fork of North Fork Sun River near Augusta, Mont.

Location.- Water-stage recorder, lat. 47°38'30", long. 112°51'40", in NWiNWi sec. 26, T.
R. 10 W., 400 feet upstream from Medicine Creek, 1 mile upstream from con~
fluence with South Fork of North Fork, and 25 miles northwest of Augusta.

Records avallable.- May 1911 to September 1912 (no winter records), October 1945 to
eptember .

Extremes.- Maximum discharge, 3,520 second-feet May 9 (gage helight, 6.28 feet); minimum
dally discharge, 40 second fee’c Mar. 5.
1911-12, 1945 47: Maximum discharge, that of May 9, 1947; minimum discharge
observed, 35 second-reet Mar. 10, 1946.

Remarks.- Records good except those for periods of ice effect or no gage-height record,
which are poor. No regulation or diversion above station.

Discharge, in second-feet, water year October 1946 to September 1947

Day] Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

1 87 158, 70 58 45 65 *i44| 1,200/ 1,880 595 198 114
2 142 146 70 57 45 60 154 1,520 1,920 605 130 109
3 140 112 72 58 45 55 iss! 2,200| 1,700 635 182 alog
4 121 156, 74 59 48 50 is2| 2,200( 1,560 625 182 alo9
5 114 162 15 60 50 40 144| 2,540 1,520 600 175 alos
6 109 146 72 62 48 45 140| 2,440| 1,480 575 168 alos
7 io2 142 65 64 45 48 146! 2,490 1,400 570 164 105
8 104 132 65 65 45 50 154| 2,690 1,400 545 158 105
9 105 128 68 68 47 50 168 3,410 1,830 506 alss alos
10 lo2 125 70 70 50 52 is8| 2,990 1,920 488 152 alos
11 98 121 68| 68 55 53 le2| 2,440| 1,650 479 150 alo0
12 104 *76 66 63 60 55 is2| 2,200| 1,480 442 168 aloo
13 100 i30 65 60 65 55 210| 2,110 1,480 406 160 ags
14 104 144 65 57 68 57 282 1,970 1,560 386 150 97
15 98| 138 65 55 70 67 355 1,740 1,380 372 144 98
16 84 107 62 57 70 74 369| 1,740 1,320 352 140 119
17 93 100 60 60 70 84 442 1,600{ 1,400 334 140 121
18 93| 80 60 63 68 90 575| 1,600| 1,440 a3ls i34 al20
19 93 61 62 65 65 100 66s5{ 1,520} 1,480 a300 132 alzo
20 95} 58 63 67 65 112 715 1,600 1,280 282 134 alz2o
21 105 55 65 68 67 121 6651 1,740 1,080 274 150 121
22 109 60 67 70 69 12s 590 1,520 988 278 148 132
23 114] 65 68 70 70 126 506 1,360 890 292 162 126
24 110 70 70 68 66 128 474 1,400 890 257 148 119
25 275 75 75 65 63 i23 506 | 1,650 922 247 138 114
26 338 80 72 55 62 117 665 1,920 922 235 130 ii2
27 232 80 65 50 62 123 988 1,970 860 220 128 alis
28 198 77 60 47 *64 ize 1,440! 1,560 770 z2ie 121 ails
29 180 15 58 45 - i34f{ 1,740| 1,360 690 205 1i9 allo
30 185 75| 58 45 - 142} 1,480 1,400 615 198 ii6 ilo

31 172 - 60 42 - 142 - 1,600 - 195 1i9 -

Month roosond | Meximum | Minimm | Mean | Rumoff s

8,140

6,220

4,080

Calendar year 1946........ s e 110,564 2,060 35 303 219,300

JBOMATY . .. oree it it ceai et 1,861 70 42 60.0 3,690

February........ [P 1,647 70 45 58.8 3,270

Ma) . 2,671 142 40 86.2 5,300

14,539 1,740 140 485 28,840

59,680 3,410 1,200 1,925 118,400

39,697 1,920 615 1,323 78,740

12,025 635 195 388 23,850

4,655 198 116 150 9,230

3,335 132 95| 111 6,610

Water year 1946-47 -.............. feaaes 149,405 3,410 40 409 296,400

nter scharge measurement made on this day.
a No gage-height record; discharge interpolated, or computed on basis of recorded range in stage
and weather records.
Note.- Stage-discharge relation affected by ice Nov. 17, 18, Nov. 20 to Mar. 13.



86 SUN RIVER BASIN
Sun River near Vaughn, Mont.

Location.- Water-stage recorder, lat. 47°32', long. 111°29!, in SE¥ sec. 33, T. 21 N.,
N ., 4 miles downstream from Muddy Creek, 5 miles southeast of Vaughn, and 10
miles upstream from mouth.

Records available.- April 1934 to September 1947.
Average discharge.- 13 years, 556 second-feet.

Extremes.- Maximum discharge during year, 7,520 second-feet May 11; maximum gage height,
—7.93 Teet Mar. 17 (ice jam); minimum daily discharge, 340 second-feet Nov. 21.
1934-47: Maximum discharge, 11,200 second-feet June 24, 1938, from rating curve
extended above 7,000 second-feet; maximum gage height observed, 10.48 feet June 16,
1943 (backwater from Missouri River); minimum discharge, 21 second-feet May 10, 1941;
Ifézg.mum daily, 23 second-feet May 26, 1941; minimum gage height, 0.46 foot Apr. 8,

Remarks.- Records good except those for periods of ice effect or no gage-height record,
wnich are poor. Many diversions above station for irrigation. Flow regulated by
Gibson, Pishkun, and Willow Creek Reservolrs (see p. 46).

Ratil tables, water year 1946-47, except perlod of lce effect
"%gage height, in feet, and discharge, in second-feet

1.4 325 2.9 1,900
1.5 405 4.0 3,300
1.7 585 5.5 5,350
243 990 6.9 7,370
Discharge, in second-fest, water year October 1946 to September 1947
Day} Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 547 464 1580 a500 b420 b380 585 2,280 1,720 906 490 414
2 623 464 590 0520 b440 a380 576 2,340 | 1,780 632 490 414
3 843 439 600 b530 a460 a370 576 2,400 | 1,960 500 490 a4lo
4 720 439 b800 1540 0470 a360 594 2,520 | 2,400 500 518 a400
5 681 *448 600 a550 b480 a350 604 | 2,590 | 2,520 528 547 a390
6 585 439 b600 as50 a500 a360 594 2,650 | 2,520 482 556 h389
T 500 448 1590 bS50 a490 a370 594 | 3,040 | 2,520 473 576 a390
8 464 448 b580 bS50 a480 a380 594 | 5,070 | 2,520 422 614 a390
9 448 439 | *bp560 1550 ad70 a400 585 5,770 | 3,040 430 576 a380
10 439 439 a550 520 a480 a420 585 6,780 | 5,770 430 566 a380
11 439 430 a540 1500 a530 a430 585 7,370 5,830 439 566 a380
12 430 422 a530 a470 580 a450 576 | 6,340 | 4,930 556 518 a380
13 430 405 b520 a440 600 a480 566 | 4,790 | 4,510 576 576 381
14 439 414 b510 b420 590 a520 585 | 4,100 | 4,240 614 614 397
15 430 430 as510 b450 b570 b580 594 | 3,560 | 3,960 509 566 414
16 439 b430 1520 0470 550 b650 604 | 3,100 | 3,960 482 538 414
17 448 b420 1530 as00 bS50 b750 843 2,780 | 3,560 448 518 623
18 439 0400 b550 as500 b530 1900 958 2,460 | 2,980 430 518 642
19 430 b380 D560 aS500 1500 1950 990 | 2,340 2,840 464 500 538
20 430 0350 0580 2480 500 800 | 1,210 [ 2,150 2,840 482 490 | 661
21 430 b340 590 a500 b480 614 | 1,380 2,090 | 2,840 509 490 661
22 422 0360 as00 a520 b470 576 1,600 | 2,280 2,840 528 482 576
430 b400 a600 | *b540 b460 518 1,780 | 2,280 | 2,590 556 490 566
24 422 0430 600 bS30 b450 547 1,780 1,720 | 2,460 576 528 528
25 422 0450 a600 0520 1430 804 | 1,780 | 1,290 | 1,900 623 528 509
26 439 0470 b570 b500 b420 614 | 1,720 990 | 1,430 632 528 518
27 464 bS00 0550 470 400 *g42 1,430 906 1,380 632 509 538
28 430 0520 1500 0430 b380 576 1,380 | 1,000 | 1,480 566 490 518
29 439 0540 a480 400 - 576 1,540 1,380 | 1,430 456 464 500
30 456 b560 480 400 - 576 1,960 | 1,600 | 1,240 464 439 500
31 464 - b480 b400 - 594 - 1,660 - 464 414 -
Second- N Runoff in
Month foot-days | Maximum | Minimum Nean acre~foet
October. .. . . el 15,002 843 422 484 29,760
November. . . . . 13,118 560 340 437 26,020
December. .. - 17,250 800 480 556 34,210
203,823 5,610 130 558 404,300
15,300 550 400 494 30, 350
13,680 800 380 489 27,130
16,717 950 350 539 33,160
29,748 1,960 566 992 $9,000
91,626 7,370 906 2,956 181,700
85,790 5,770 1,240 2,860 170,200
16,309 906 422 528 32,350
16,189 614 414 522 32,110
14,201 661 380 473 28,170
344,930 7,370 340 945 684,200

* Winter discharge measurement made on this day.

a No gage-height record; discharge interpolated, or computed on basis of weather records.
b Stage-discharge relation affected by ice.

h Computed from staff-gage reading.



SUN RIVER BASIN

Smith Creek below Ford Creek, near Augusta, Mont.

87

Location.- Water-stage recorder, lat. 47°26', long. 112°31', in S} sec. 32, T. 20 N., R.
. ¢ miles downstream from Ford Creek, 4 miles upstream from mouth, and 8 miles south-

east of Augusta.

Records available.- October 1945 to September 1947.

Extremes.- Maximum discharge during year, 299 second-feet Mar. 15; maximum gage height,
2718 Teet Feb. 1 (backwater from ice); minimum daily discharge, 20 second-feet Feb, 27,

28, Mar, 4, 5

1946-47: Maximum discharge, that of Mar. 15, 1947; maximum gage height, that of
Feb. 1, 1947; minimum daily discharge, 12 second-feet Dec., 19-21,

1945,

Remarks.- Records good except those for periods of ice effect or no gage-height record,

Which are falr. Many diversions above station.

Discharge, in second-feet, water year Ootober 1946 to September 1947

Day] Oot. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 22 58 55 135 135 az2 51 172 139 77 37 32
2 30 59 58 135 b35 b25 55 189 133 73 38 32
3 26 58 58 b35 238 az2s 58 267 133 69 38 32
4 24 58 58 b35 240 az20 58 256 131 69 37 31
5 25 59 58 b35 240 az20 56 261 123 87 37 32
6 25 59 56 bso a40 b25 55 231 114 61 37 32
7 24 58 56 b4s a35 b2s 55 219 o8 61 36 33
8 23 58 586 b4 a30 b30 56 223 106 63 35 32
9 24 56 55 37 a3o b35 56 267 136 59 33 32

10 24 56 583 36 a35 b33 56 278 163 56 33 32

11 24 55 59 35 245 31 56 283 152 56 33 32

12 24 48 160 b32 51 31 58 256 1686 53 37 31
13 24 *50 b0 b30 50 30 59 240 163 51 37 32
14 25 55 bés bes 45 30 71 218 161 47 35 32
15 25 55 65 bes 44 97 86 202 150 44 32 32
16 25 b53 b6S5S b30 40 79 86 196 142 47 29 37
17 25 b55 béo b32 36 *65 90 180 139 51 28 37
18 26 b56 bS50 135 35 56 99 169 136 51 28 35
19 26 b55 b50 b32 b33 48 116 163 133 48 30 33
20 26 b50 b52 *b2g 32 44 121 161 128 48 32 37
21 26 b4s 53 135 a32 45 128 161 121 50 36 35
22 27 b4s 51 41 31 48 123 155 114 50 37 33
23 27 bS50 51 44 31 51 114 144 111 51 36 35
24 27 b50 56 47 32 47 111 139 104 51 36 36
25 30 b53 58 41 30 47 106 1z 99 50 36 36
26 36 S0 58 40 az2s 45 114 139 1 95 48 35 36
27 41 50 b60 b36 a20 44 128 144 90 44 35 37
28 b45 59 b55 bes a20 42 152 142 88 42 33 37
29 a48 58 b50 bes - 44 177 136 86 41 33 37
30 *51 56 b40 b2s5 - 48 193 123 79 41 33 37

31 beo - b35 b30 - 48 - 133 - 41 32 -
Month ti::gggs Maximum Hinimum Mean 5‘.3?3333

October........... 915 &0 22 29.5 1,810

November. 1,627 g9 45 54.2 3,230

December 1,718 65 35 55.4 3,400

Calendar year 1946 ....... 12,460 101 14 34.1 24,700

1,072 47 25 34.6 2,130

990 51 20 35.4 1,960

1,280 97 20 41.3 2,540

2,744 193 51 9l.5 5,440

5,981 283 123 193 11,860

3,741 166 79 125 7,420

1,660 77 41 53.5 3,290

1,064 38 28 34.3 2,110

1,017 37 31 33.9 2,020

Water year 1946-47 ........... e 23,807 283 20 65.2 47,210

* Winter discharge measurement made on this day.
a No gage-helght record; discharge interpolated, or computed on basis of temperature records and

records for Dearborn River near Clemons,
b Stage-dilacharge relation affected by ice.
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Muddy Creek at Vaughn, Mont.

Location.- Wire-weight gage, lat. 47°34'; long. 111°33', in SE! sec. 24, T. 21 N., R, 1

E., at old highway bridge at Vaughn.

Records available.- May 1925 to February 1926, April 1934 to September 1947.

Average discharge.- 13 years, 95.8 second-feet.

Extremes.- Maximum discharge observed during year, 1,800 second-feet June 10; maximum
gage helght observed, 12.82 feet Mar. 16 (backwater from ice); minimum daily discharge,

19 second-feet May 6, 7

1925-26, 1934-47: Maximum gage height, 15.15 feet June 23, 1938, from graph based

on gage readings (discharge not determined); minimum dischar
feet Jan. 24, 1936 (stage-discharge relation affected by ice

ﬁe observed, 4.9 second-

Remarks.- Records good except those for periods of ice effect and those above 750 second-
Teet, which are poor. Gage read twice dally. Natural flow increased by return fiow

from irrigation through Sun River drainage ditch

Discharge, in second-feet, water year October 1946 to September 1947

Day| Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 257 70 50 50 35 40 36 21 229 172 276 188
2 313 87 80 45 40 35 35 ez 257 180 31 172
3 313 70 70 50 40 35 36 22 243 144 276 172
4 285 62 75 50 45 30 35 22 257 180 312] 164
5 285 *64 70 55 50 25 35 20 299 222 258 141
6 167 67 65 55 45 30 35 19 243 214 258 156
7 113 62 80 55 40 35 33 19 214 231 258 148
8 100 60 60 35 35 31 80 143 205 258 164
9 84 *33 60 65 35 40 31 199 393 189 276 141
10 85 40 65 85 40 50 30 183 1,450 le4 258 141
11 84 45 &0 55 50 50 29 143 603 223 258, 148
12 88 50 50 45 80 60 24 151 344 276 240 156
13 83 55 35 *35 65 75 azs 100 244 312 312 188
14 88 55 30 35 85 100 26 100 209 294 276 196
15 85 57 30 40 60 150 28 143 al9 23) 276 231
16 85 as0 30 45 50 250 27 199 189 214 240 231
17 40 30 50 45 400 27 214 180 188 240 294
18 80 35 35 S0 40 500 26 167 16 188 240} 258
19 8l 30 40 S0 *38 300 27 183 14% 214 222 312
20 75 30 45 45 40 *120 22 191 141 258 240 214
21 75 30 55 45 45 80 23 199 aldll 2786 205 188
22 74 40 55 S50 50 59 26 191 141 258 214 156
23 72 45 60 S5 50 45 27 199 134 276 2085 156
24 64 50 65 60 45 46 25 199 231 312 205 148
25 70 50 65 55 40 42 25 183 214 367 240 148
26 65 55 55 50 40 *43 25 191 180 348 312 141
27 60 55 45 50 40 38 a24 159 148 348 240 148
28 55 55 40 45 40 42 22 143 134 276 231 141
29 80 50 40 40 - 38 22 191 111 222 214 134
30 60 50 45 35 - 46 20 257 158§ 258 188 111
31 *55 - 50 30 - 41 - 175 - 258 ales -
Second- 5 Runoff in

Month foot-days | Weximum Hinimum Mean acre-feet
Ootober..........voviviinniniiinnnnan, P 3,545 313 55 114 7,030
November. .. . . .- 1,502 70 30 50.1 2,980
December.............cc.ouvnunnann e 1,595 5 30 51.5 3,160
512 20 118 85,420

85 30 48.9 3,000

65 35 45.3 2,520

500 25 92.9 5,710

36 20 27.9 1,660

257 19 138 8,500

1,450 111 257 15,310

367 148 242 14,880

312 188 249 15,330

312 111 176 10,480

Water year 1946-47 ...................... 50,945 1,450 19 140 90,560

* Winter discharge measurement made on this day.
a No gage-height record; discharge interpolated.

Note.- Stage-discharge relation affected by ice Oct. 26-31, Nov, 8-13, Nov. 17 to Mar. 21.
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Marias River near Shelby, Mont.

Location.- Wire-weight gage, lat. 48°26', long. 111°53', about on line between SE% sec.
20 and NEY sec. 29, T. 31 N., R. 2 W., at highway bridge, 7 miles south of Shelby, and
24 miles downstream from Cut Bank Creek. Prior to Mar. 22, 1947, water-stage recorder
and staff gage 1,000 feet downstream.

Drainage area.- 2,610 square miles.
Records available.- April 1902 to January 1908, April 1911 to September 1947.
Average discharge.- 16 years (1902-4, 1931-32, 1934-47), 774 second-feet.

Extremes.- Maximum discharge during year about 15,000 second-feet Mar. 21 (gage height,
"0 Teet, from floodmark, backwater from ice, site then in use); minimum daily, 200
second-feet Nov. 21, Feb. 1.
1902-8, 1911-47: Maximum discharge observed, 29,500 second-feet June 24, 1907 (gage
hgig}lﬂ:, 14.9 feet, approximately present datum); minimum observed, 10 second-feet Aug.
20, 1919.

Remarks.- Records falr except those for periods of ice effect, which are poor., Gage read
once daily Mar. 22 to Sept. 30. Many diversions above station for irrigation. Flow
partly regulated by Lake Frances (see p. 46) and other reservoirs having a combined
capacity of 163,000 acre-feet.

Discharge, in second-feet, water year October 1946 to September 1547

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 241 640 300 300 200 340 | 1,440 |a3,390 2,420 1,500 356 a343
2 281 535 320 280 220 330 1,430 | 3,020 | 2,420 1,300 348 322
3 437 €58 350 270 220 *320 |al,340 4,620 | 3,180 1,240 344 a308
4 481 670 380 260 230 300 41,140 4,620 2,800 al, 200 344 a294
5 414 670 400 250 250 250 895 4,960 2,800 1,150 322 280
6 381 746 440 260 250 230 aglo 4,620 2,640 1,080 316 a282
7 362 720 440 270 240 230 833 |a4,380 2,570 1,080 a3l9 284
8 352 664 450 280 250 250 ag70 4,140 | 2,500 995 a3lz2| a284
9 343 658 *500 290 250 250 a910 { 4,300 | 2,800 955 305 284

10 366 607 520 300 250 250 947 | 5,300 | 4,140 900 312 a280

11 395 596 450 300 300 250 | 1,030 | 5,130 | 3,820 assg9 a3zl 277

12 395 5896 350 270 500 260 1,070 4,790 3,500 878 330 280

13 390 560 300 250 900 300 1,120 4,300 3,180 848 a32é al74

14 39 550 300 2z0 1,300 330 | 1,190 4,060 2,940 819 322 267

15 399 520 300 230 1,800 350 (a1,460 3,820 3,020 749 a3z20 261

16 399 450 270 240 | *1,750 400 | 1,740 | 3,580 2,720 654 319 a26l

17 399 350 250 250 1,600 800 { 1,620 | 3,180 | 2,570 635 312 261

18 385 300 280 280 | 1,300 | 1,000 |a1,920 | 3,020 | 2,500 a602 a319| a336

19 376 270 300 280 1,000 2,000 | 2,210 2,800 | 2,420 570 326 412

20 362 230 350 250 700 3,000 2,350 2,720 2,420 558 a353 470

21 362 200 400 270 600 6,000 2,280 2,640 2,420 548 380 485

22 371 220 400 300 500 Fn5,450 |az2,040 2,800 2,070 526 a438 a525

23 428 240 400 *340 450 4,300 | 1,800 | 2,800 | 1,940 520 495| aS565

24 452 250 380 500 450 | 3,820 | 1,620 { 2,500 | 1,870 a528 475 605

25 481 280 370 *530 400 2,000 | 1,560 2,350 1,740 536 438 819

26 646 290 350 480 380 1,680 | 1,740 2,350 1,680 575 2397 agoz2

27 750 300 340 400 370 1,370 1,480 2,640 1,800 542 356 784

28 600 300 330 330 350 {al,460 | 2,870 | 2,720 | 1,800 443 384 531

29 450 300 320 300 - 1,560 | 4,140 | 2,570 1,800 376 352 536

30 550 300 *320 250 - 1,870 |a3,770 2,280 1,680 a370 326 490

31 *650 - 300 220 - al,660 - 2,070 - 364 364 -

Second— N Runoff in
Month foot-days Maximum Minimum Mean acre-feet
13,288 750 241 429 26,360
13,670 746 200 456 27,110
11,160 520 250 360 22,140
225,864 2,740 114 619 | 448,100
9,250 530 220 298 18,350
17,010 1,800 200 608 33,740
42,410 6,000 230 1,368 84,120
49,825 4,140 833 1,661 98,830
108,470 5,300 2,070 3,499 215,100
76,160 4,140 1,680 2,539 | 151,100
23,930 1,500 364 772 47,460
10,931 495 305 353 21,680
12,202 819 261 407 24,200
Water year 1946-47 ................... L. 388,306 6,000 200 1,064 | 770,200

* Winter discharge measurement made on this day.

a No gage-height record; discharge interplated, or computed on basis of records for Marlas River
near Briniman.

d Doubtful gage-height record; discharge computed 6n basls of gage helght 1 foot lower.

h Coémputed from staff-gage reading.

Note.- Stage-discharge relation affected by ice Oct. 27 to Nov. 1, Nov. 14 to Mar. 2i.
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Marias River near Brinkman, Mont.

Location.- Water-stage recorder, lat. 48°16', long. 110°42', in SESki sec. 17, T. 29 N.,
B ., 4 miles southwest of Brinkman post office and 11 miles downstream from Cotton-
wood Creek. Datum of gage is 2,677.25 feet above mean sea level, adJustment of 1912.
Drainage area.- 6,400 square miles.
Records available.- October 1921 to September 1947.
Average discharge.- 15 years (1928-29, 1931-32, 1934-47), 699 second-feet.
EXtremes.- Maximum daily discharge during year, 6,400 second-feet Mar. 22; maximum gage
€ , 12.18 feet Mar, 20 (backwater from icei; minimum discharge, 115 second-feet Nov.
18 %gage height, 3.80 feet).
1921-47: Maximum discharge, 15,300 second-feet June 17, 1943 (gage height, 12.4
feet, from floodmark), from rating curve extended above 9,000 second-feet; minimum,
30 second-feet (estimated) Jan. 21-25, Feb. 7, 8, 1937.
Maximum stage known, 16.7 feet, site and datum in use October 1921 to July 1939,
occurred during flood of 1908.
Remarks.- Records good except those for periods of ice effect, which are poor. Many diveg-
sIons above station for irrigation. Flow partly regulated by Lake Frances (see p. 46)
and other reservoirs having a combined capacity of 163,000 acre-feet.

Rat1; tables, water year 1946-47, except perilod of ice effect
gage helght, in feet, and discharge, in second-feet)

oct. 1 to Mar. 25 Mar. 26 to Sept. 30
4.1 218 4.2 228 5.8 1,310
4.2 285 4.3 277 6.0 1,810
4.4 370 4.6 450 6.5 2,520
4.7 560 5.0 730 7.0 3,300
4.9 715 5.3 990 7.8 4,660

Discharge, in second-feet, water year October 1946to September 1947

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 242 511 300 325 225 325| 2,220 | 3,300 2,220 1,740 382 382
260 *605 350 300 200 300 1,810 | 3,460 2,300| 1,620 359 376
3 285 805 400 275 200 275| 1,880 | 3,140 2,370 1,480 342 325
4 248 532 425 275 200 250 | 1,880 | 3,140 2,820 1,370 353 304
5 376 575 450 275 225 250 | 1,650 3,860 2,820/ 1,300 365 293
6 442 575 450 275 225 225 | 1,430 | 4,130 2,740{ 1,220 371 277
7 400 612 450 300 225 200 | 1,280 | 4,220 2,600 1,180 353 262
8 370 675 480 325 250 200 | 1,200 | 4,130 2,520| 1,030 347 248
9 359 667 470 325 260 225 | 1,120 | 4,040 2,440 1,080 330 248
10 342 628 *480 *330 275 250 ( 1,120 | 4,130 2,370 1,040 325 248
11 337 620 500 325 300 275 | 1,170 | 4,390 3,380 1,020 325 252
12 342 548 450 300 350 300 | 1,230 [ 4,570 3,790 971 325 252
13 370 472 400 275 800 325 { 1,320 | 4,680 3,540 942 347 248
14 388 504 350 250 [ 1,300 350 | 1,310 | 4,480 3,300 924 359 243
15 388 511 300 225 1,900 375 | 1,420 | 4,220 3,140 870 371 238
18 376 539 300 250 i 2,200 400 | 1,880 | 3,960 2,980 818 388 224
17 388 484 300 275 | 1,900 500 | 2,080 | 3,620 2,900 746 400 258
18 394 210 325 275| 1,500 650 | 1,940 | 3,300 2,740 700 371 330
19 388 200 350 260 | 1,200{ 1,000 | 1,940 | 3,060 2,670 670 353 470
20 376 175 400 250 | 1,000 2,000 | 2,220 | 2,980 2,520 641 365 S08
21 370 150 425 275 800 4,000 | 2,440 | 2,820 2,440 626 342 456
22 359 150 425 300 650 6,400 | 2,520 | 2,740 2,370 619 336 450
23 348 175 425 350 550 | 5,700 | 2,370 | 2,740 2,220 605 353 746
24 337 200 425 450 500 | 4,800 | 2,150 | 2,670 2,080 583 347 746
25 388 250 425 600 450 | 4,000 | 1,940 | 2,520 1,940 576 529 738
26 442 275 400 600 400 | 3,140 | 1,810 | 2,440 1,810 563 502 722
27 478 300 350 500 375 2,440 | 1,810 | 2,370 1,740 515 470 715
28 667 300 325 425 350 | 2,080 | 2,080 | 2,520 1,740 549 431 678
29 724 300 325 350 - 1,810 | 2,520 | 2,670 1,740 508 388 641
30 605 300 325 300 - 2,010 | 2,980 | 2,800 1,740 456 353 805
31 460 - 325 250 - {*2,150 - 2,370 - 419 353 -
Second- Runoff in
Month foot-days | Maximum [ Minioum Nean acre-feet
October............co i, R 12,349 724 242 398 24,490
November. 12,646 675 150 422 25,080
December. . ... 12,085 500 300 390 23,970
Calendar year 1946 ............. R RTIN 225,366 2,960 110 617 447,000
January. 10,090 600 225 325 20,010
February. 18,610 2,200 200 665 36,910
March 47,205 6,400 200 1,523 93,630
April. 54,720 2,980 1,120 1,424 108,500
May. . 105,250 4,660 2,370 35,385 208,800
June 75,980 3,790 1,740 2,533 150,700
July..... . 27,381 1,740 419 8383 54,310
August... . 11,535 529 325 372 22,880
September......... ... ... i 12,463 746 224 415 24,720
Water year 1946-47 .................... .. 400,314 6,400 150 1,097 794,000

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 19 to Mar. 25.



MARIAS RIVER BASIN 91
Teton River near Farmington, Mont.

Location.- Water-stage recorder, lat. 47°53', long. 112°36', in NEZNWE sec. 35, T. 25 N.,
R. 8 W., 1§ miles downstream from South Fork Teton River, 300 feet downstream from
steel highway bridge, and 20 miles west of Farmington.

Drainage area.- 111 square miles.

Records available.- July to September 1947.

Extremes.- Maximum discharge during period,’ 192 second-feet July 12; maximum gage height
T.68 Teet July 17; minimum discharge, 44 second-feet Sept. 12 (gage height, 0.82 !‘ootj.

Remarks.- Records poor. Negligible diversion above station.

Discharge, in second-feet, water year October 1946 to September 1947

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 - i25 86
2 - 116 84
3 - 112 82
4 - 110 84
5 - 110 84
6 - 102 84
7 - 100 86
8 - 95 82
] - 93 84

10 - 91 84

11 190 91 81

12 184 102 73

13 179 95 84

14 176 89 84

15 177 86 82

16 178 86 88

17 166, 86 89

18 162 84 88

19 156, 8z 82

20 156 88 81

21 156 91 86

22 154 99 86

23 154 120 a9

24 149 104 89

25 145 97 89

26 142 97 91

27 133 91 89

28 131 89 86

29 129 88 86

125 88 86

3 123 88, -

Second- Runoff in
Nonth foot-days | Maximum | Minimum Mean acre-feet

3,265 190 i23 155 6,480
2,995 125 82 96.6 5,940
2,549 91 73 85.0 5,060

The period........ .. - - - - 17,480




92 JUDLTH RIVER BASIN
Judith Rivep near Utica, Mont.

Location.- Water-stage recorder and concrete control, lat. 46°54!', long. 110°14', in NWi
Sec. I7, T. 13 N., R. 12 E., at Noel Ranch, 33 miles downstream from confluence of
South and Middle Forks and 10 miles upstream from Utica.

Dralnage area.- 331 square miles.

Records available.- October 1919 to September 1947,

Average discharge.- 25 years (1919-23, 1924-32, 1934-47), 51.8 second-feet.

Extremes,- Maximum discharge during year, 665 second-feet May 11 (gage height, 4.53 feet);
minimum daily, 2 second-feet Mar. 1-9,

1919-47; Maximum discharge, 1,100 second-feet May 25,1942 (gage height, 5.56
feet), from rating curve extended above 500 second-feet; no flow Mar. 19-21, 1933.
Remarks.- Records good except those for periods of ice effect or no gage-height record,

which are fair. Several diversions above station for irrigation.

Discharge, in second-feet, water year October 1946 to September 1947

Day] Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 23 28 10 6.2 b2.5 b2 13 200 289 199 71 28
2 23 25 9.1 6.2 b2.5 b2 11 208 278 188 65 27
3 23 20 8.4 €.2 b2.5 b2 10 343 281 183 s7 28
4 23 22 8.4 6.2 b2.5 b2 10 418 274 185 56 28
5 23 25 9.1 6.2 b3 b2 9.7 462 259 167 56 25
6 24 24 9.1 5.7 b3 a2 9.7 500 251 158 54 24
7 24 24 9.1 *5.7 b3 a2 9.1 535 242 152 s7 25
8 23 23 9.1 5.7 b3 a2 9.1 535 278 147 64 25
9 23 ze *3.1 5.7 b3 az 9.1 570 343 141 56 25

10 24 19 a8.5 5.2 b3 a2.5 9.1 625 440 137 54 25

11 24 22 a8.5 5.2 3.0 2.6 9.1 625 482 132 53 27

12 23 19 a8.5 4.7 3.0 2.6 8.4 552 465 128 53 23

13 23 15 af.5 4.2 3.0 2.6 8.4 500 437 118 a52 22

14 22 15 h8.4 b3.5 3.0 3.0 25 465 424 114 Sl 25

15 22 18 a8.5 b3 3.4 26 52 427 391 110 47 25

16 a22 12 a7 b3 3.4 103 40 394 370 106 45 40

17 az22 12 a6.5 b3.5 3.4 107 49 370 364 102 44 47

18 a2l 15 a6 3.4 *3.4 38 70 358 334 100 41 47

19 a2l 12 aé 3.4 3.0 19 74 340 326 96 41 41

20 a2l 11 ab 3.4 3.0 14 86 318 370 93 40 38

21 a20 10 a6 3.4 3.0 16 91 304 337 91 45 40

22 a20 alo ab 3.4 3.0 25 84 289 312 93 41 40

23 a20 alo a6 3.4 3.0 22 74 271 299 93 40 44

24 a22 10 a6 3.4 3.0 16 78 256 286 83 38 43

25 a25 10 ag 3.0 3.0 12 70 247 271 80 37 41

26 a35 10 5.7 3.0 b2.5 1n 76 254 261 78 34 41

27 a34 11 bS.5 3.0 b2.5 9.7 99 266 261 72 33 45

28 a32 12 b5.5 3.8 b2.5 8.4 | 140 256 242 69 32 40

29 a30 11 6.2 3.8 - *9.1 186 249 230 69 32 37

30 29 11 6.2 3.8 - 17 215 237 213 67 29 36

31 27 - 6.2 b3 - 16 - 242 - 65 28 -

Seoond— Runoff in
Month foot-days | Maximup | Minimum Nean acre-feet

33.4

Water year 1946-47 ...................... 31,105.7 625 2 85.2 61,690

* Winter discharge measurement made on this day.

a No gage-helght record; discharge interpolated, or computed on basis of weather records.
b Stage-discharge relation affected by ice.

h Computed from staff-gage reading.
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Ross Fork near Hobson, Mont.

Location.- Water-stage recorder, lat. 46°538!, long. 109°48!', in rm% sec. 11 T. 14 N., R.
~> 1 mile downstream from Hauck Coulee, 3% miles east of Hobson, and ? miles up-
stream from mouth.

Records available.- June 1946 to September 1947.

Extremes.- Maximum discharge during year, 1,160 second-feet Mar. 22 (gage height, 7.80
~Teet), from rating curve extended above 360 second-feet by logarithmic plotting; no
flow Aug. 26 to Sept. 10.
1946-47: Maximum discharge, that of Mar. 22, 1947; no flow Aug. 26 to Sept. 10, 1%47.

Remarks.- Records good except those for periods of lce effect, which are poor. Several

dIversions above station for irrigation. Flow may be augmented by operation of Ackley
lake (see p. 46), which receives water from Judith River.

Discharge, in second-feet, water year Octcber 1946 to September 1947

Day| Oct. Nov. Dec. Jaa. Feb. Mar. Apr. May June July Aug. Sept

1 0.6 2.9 3.7 1.5 1 1 222 18 6.2 7.8 0.7 Lo}

2 .6 2.8 4.0 1.5 1 1 130 17 6.8 6.7 .8 [¢]

3 .6 2.6 4.1 1.5 1 1 100 15 6.7 5.6 6 ]

4 o7 3.0 4.2 2 1.5 1 68 14 7.0 5.6 5 Q

5 .7 3.2 4.6 2.5 2 1 55 13 6.2 5.0 6 0

6 .8 3.0 5.0 2.5 2 1 50 12 6.2 4.1 .7 [}
7 .8 3.2 4.8 *2.5 1.5 1 46 11 7.0 3.7 .4 [¢]

8 .9 3.4 4.4 3 1 2 54 10 8.2 3.3 o4 [o]

9 .8 3.4 *4.6 3 1 2 60 9.8 S5 3.4 .2 o]
10 .9 3.3 4.4 3 1.5 2 61 10 134 3.3 2 o
11 1.0 3.4 4.7 3 3 2 60 14 64 2.9 3 .1
12 1.1 3.3 4.0 2.5 7 3 48 14 40 2.8 .3 .1
13 1.2 3.3 4.0 2 9 4 42 13 28 2.5 4 .1
14 1.2 3.5 3.8 1 10 5 49 12 21 2.2 3 2
15 1.3 3.7 3.5 1 9.5 6 73 10 17 1.8 .1 .2
16 1.4 3.0 3.0 1 9.5 10 62 9.0 15 1.8 .1 .5
17 1.8 3.3 2.5 1 9 50 46 8.2 14 1.4 .1 1.1
18 1.6 3.3 2.5 1.5 *8 150 40 T.4 14 1.4 3 1.2
19 1.6 2.8 3 1.5 7 400 43 7.4 14 1.4 2 1.2
20 1.5 2.0 3 1.5 6.5 744 4z 7.2 18 1.1 .2 1.2
21 1.5 1.5 3.5 1.5 6 880 37 6.8 19 1.0 3 o7
22 1.5 2.0 3 2 [} 1,020 36 7.0 17 1.3 .2 .6
23 1.6 2.5 3 3 5.5 545 36 6.7 14 1.1 .1 .5
24 1.8 3.3 3.5 3.5 4 230 33 6.3 12 1.4 o1 5
25 2.0 3.3 3.5 3.5 3 111 30 5.8 11 1.1 .1 .5
26 2.1 3.3 3 3 2 1 110 27 5.5 11 .7 [] .5
27 2.2 3.4 2 2 1.5 83 25 5.5 11 .5 o .6
28 2.3 4.1 1.5 1.5 1.5 113 23 5.5 10 - o] .6
29 2.5 4.6 1.5 1 - *318 21 5.5 9.0 4 [°] .6
30 2.8 4.0 1.5 1 - 291 19 5.2 8.6 .3 [ .8
31 2.6 - 1.5 1 - 346 - 5.0 - .5 [¢] -

Second- 3 Runoff in
Month foot—days Maximum Minimum Mean acre-fest
0.8 1.40 86
1.5 3.15 187
1.5 3.40 209
1 2.00 123
1 4.34 241
1 175 10,780
19 54.6 3,250
5.0 9.57 589
6.2 20.4 1,210
.3 2.47
o .26 18
0 «39 23
Water year 1946-47 8,502.9| 1,020 o 23.3 16,870

* Winter discharge measurement made on this day.
Note.- Stage-discharge relation affected by ice Nov. 20-23, Dec. 15 to Mar. 19.
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Big Spring Creek near Lewlstown, Mont.

Location.- Staff gage, lat. 47°01', long. 109°21', in NW¥ sec. 5, T. 14 N., R. 19 E., at
I iwzy bridge, half a mile downstream from Big Springs and 5 miles southeast of
wistown.

Records available.- June 1932 to September 1947.

Average discharge.- 15 years, 106 second-feet.

Extremes.- Maximun discharge observed during year, 155 second-feet Mar. 29 (discharge
measurement); minimum observed, 105 second-feet Dec. 11, May 8 (discharge measurement).
1932-47; Maximum discharge observed, 183 second-feet May 7, 1933; minimum observed,
76 second-feet Feb. 1-8, 1938.

Remarks .- Records poor. City of Lewistown diverts water above station for municipal
—supply.

Discharge, in seccnd-feet, water year Octcber 1946 to September 1947
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.

+106 105
107 113
10 t11g

11 t105

=]
CORND b ‘z

20 t+107

29 1155

Month Sevund- Maximum | Minimum Mean aorofgaz't‘

foct-days

October.......oooiiiiiniiin i, 107 6,580
Ncvember. . . ..
December...........ooiiiiiiiiiiiii i 105 6,460

.zuly. .
ugust. .. . . ..
September. . ............ ittty 120 7,140

Water year 1946-47 ... .................. 111 80,200

+ Result of discharge measurement.
Note.- Monthly discharge computed on basis of occasional discharge measurements.
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Cottonwood Creek near Lewistown, Mont.

Location.- Staff gage, lat. 46°58', long. 109°29!', in NE} sec. 19, T. 14 N., R. 18 E.,
~— g miles south of Lewistown and 14 miles (corrected) upstream from mouth.

Records available.- October 1945 to September 1947.
Extremes.- Maximum discharge observed during year, 215 second-feet June 10 (gage height,
B eet); minimum daily discharge, 0.1 second-foot on several days December to March.
1946-47: Maximum discharge observed, that of June 10, 1947; no flow Jan. 29 to Peb.
21, 1946.

Remarks.~ Records fair except those for periods of ice effect or no gage-height recerd,
which are poor.

Discharge, in second-feet, water year October 1946 to September 1927

Day] Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept
1 2.8 2.5 1.5 b0.1 a0.1 bo.1 27 11 54 48 9.7 70
2 2.8 2.5 1.6 a.2 a.2 b.l 27 11 56 42 8.8 68
3 2.8 2.4 1.6 b.2 b.4 b.1 19 11 56 39 8.0 68
4 2.8 2.4 1.6 b.2 b.4 b.l 13 95 6S 30 8.0 68
5 2.8 2.2 1.5 b.2 b.5 b.l 11 127 6S 30 7.2 68
6 3.2 2.2 1.5 b.2 b.5 b.l 9.9 116 75 30 7.2 68
7 2.8 2.5 1.5 *b.2 b.2 b.2 9.1 105 95 28 7.2 68
8 2.8 2.5 1.4 b.2 a.l b.4 9.1 116 85 25 6.5 68
9 2.7 2.4 *1.4 b.4 b.1 bl.4 19 160 116 23 5.7 68
10 2.8 2.2 1.2 <5 b.4 b2.0 18 171 215 22 5.7 68
11 3.2 2.1 1.2 5 b.8 b2.4 13 149 200 22 S.7 €8

12 3.2 2.1 1.4 .6 b1.6 b2.6 19 116 al80 22 5.7 5.0

13 3.5 2.0 1.4 b.4 b2.2 2.6 36 105 aléo 20 5.7 5.0

14 3.5 1.8 1.4 b.l b2.4 3.0 27 95 144 19 5.7 2.5

15 3.2 2.0 1.4 b.1 b2.6 b3.4 19 85 133 18 58 2.1

16 3.2 2.0 1.2 b.2 az.4 b4.0 14 85 144 15 78 1.5

17 3.2 2.1 1.1 b.3 az.2 b4.6 14 85 133 14 78 3.3

18 3.2 2.0 bl.0 b.3 *b2.2 b7 16 85 133 12 84 3.3

19 2.8 1.8 b1.0 b.2 2.3 b9 18 80 133 9.7 84 2.9

20 2.5 bl.2 b.9 b.2 b2.4 | bll 16 85 144 8.8 84 2.9

21 2.2 1.0 .9 b.4 b2.2 13 14 56 144 8.8 78 2.1

22 2.2 bl.2 .9 b.8 b2.0 95 14 52 111 11 78 2.1

23 2.2 al.4 .9 b.9 b1.6 95 13 50 111 is 78 1.8

24 2.4 1.4 .9 b1.0 b1.0 19 12 46 106 11 77 1.8

25 2.5 1.4 a.8 b1.0 b.4 13 12 52 94 9.7 75 1.8

26 2.5 1.4 .8 b.9 b.2 13 12 56 89 8.8 75 1.8

27 2.5 1.4 .8 b.4 b.l 14 13 56 78 8.8 75 1.8

28 2.7 1.4 b.4 b.2 b.1 9.1 13 50 69 7.2 72 1.8

29 2.7 1.4 b.3 b.2 - 13 12 46 58 5.7 72 1.5

30 2.7 1.4 b.1 b.1 - 11 12 48 48 5.7 72 1.5
3 2.5 - b.1 a.l - 36 - 52 - 9.7 70 -
Second— Rupeff in

Month foot—days Maximum Minimum Mean acre-feet

October. 86.9 3.5 2.2 2.80 172
November 56.3 2.5 1.0 1.88 112
December 33.7 1.8 .1 1.09 67
8.91 6,450

.36 22

1.13 63

12.5 771

15.9 946

79.3 4,870

110 8,530

.7 18.7 1,150

.7 44,7 2,750

-5 26.6 1,580

Water year 1946-47 ...........c.ocuniinnn. 9,596.6 215 .1 26.3 19,030

* Winter discharge measurement made on this day.
a No gage-height record; discharge interpolated.
b Stage-discharge relation affected by ice.



96 MUSSELSHELL RIVER BASIN
North Fork Musselshell River near Delpine, Mont.

Location.- Water-stage recorder, lat. 46°38', long. 110°35', in SWiSEL sec. 22, T. 10 N.,
., half a mile upstream from flow line of Durand Reservoir 1 mile downstream
from Lion Creek, and 4 miles northwest of Delpine.

Drainage area.- 21.8 square miles.
Records available.- May 1940 to September 1947.
Extremes.- Maximum discharge during year, 210 second-feet Mar. 17 (gage height, 3.08
7 minimum daily, 4 second-feet Jan, 28; minimum gage height, 0.40 foot Jan. 28.
1940-47: Maximum discharge, that of Mar, 17, 1947, from ratlng curve extended above
60 second- feet minimum, 1.6 sécond-feet Aug. 16 1941 (gage helght, 0.32 foot).
Remarks,- Records good except those for periods of ice effect or no gage-height record,
WAICH are poor. Several small diversions above station for irrigation.

Discharge, in second-feet, water year October 1946 to September 1947

Day| Oct Nov. Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept.
1 9.3 10 9 7 6 6 34 29 35 33 15 11
2 9.1 10 10 8 6 6 25 30 29 32 21 10
3 9.1 11 10 8 6 6 15 36 28 31 19 10
4 8.8 10 10 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>